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URING the last ten years machines have been built 
having weights and load capacities several times 
those of units formerly used. With increasing power, 
speed of rotation and peripheral velocity, disturbances 
were set up which hitherto rarely had to be taken into 
consideration. These disturbances—shocks or vibrations 
are to be traced to a number of They ar 
caused partly by the attributes mentioned, partly by the 
use of new construction materials. 

Vibration affects the life of the machine 
certain parts of it, as well as its operating efficiency and 
accuracy. It affects also the foundation of the building 
in which the machinery has been set up, causing an early 
decay of the construction materials by virtue of the 
fatigue imposed. For these both the works 
manager and the efficiency expert are to an increasing 
degree faced with the task of measuring and eliminating 
vibrations. 

Once the dangers from vibratory motion became acute, 


sources. 


itself, or 


reasons 


the necessity of selecting wider margins of safety became 
apparent. But, and this problem is by far the more ex- 
tensive and more important one, shocks had to be dealt 
with which showed up only after the units had been in 
service. 

The consequences of vibration affect the entire field of 
industry. The sources of vibration are at times so 
obscure or hidden as to defy detection by ordinary means, 
anl much unnecessary money is spent in experiment and 
remedy. It is entirely out of the question to mention all 
the sources of vibratory trouble or to discuss them. The 
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Applying the principles of seismography in measuring 


the amplitude of mechanical vibration. The pendulum 
of this instrument, because of its inertia, remains at rest 
while the instrument case as a whole vibrates 


purpose of this article is to discuss their detection, pat 
ticularly in those operations pertaining to the machin 
shop. Therefore, we will only discuss causes, measure 
ment and elimination of vibratory motions in industrial 
plants. 

Disregarding torsional vibrations, mechanical vibrations 
are chiefly transverse, more seldom longitudinal, and im 
every case they develop through some kind of dispropor 
tion, even though it be very slight. The disproportion 
can be caused by inaccuracies either in machining or in 
the distribution of material, or even in assembly. Often 
such inaccuracies are so exceedingly small that, despit 
their recognition, they cannot well be remedied. F-ven 
the slightest of causes can build up vibrations that are 
very disagreeable, particularly if recurrent; that is, if 
they are repeated at more or less regular intervals and 1f 
they find in their path constructional or otherwise im 
portant parts of machinery that have natural frequencies 
related or almost identical with the exciting frequencies 
This undesirable state, called resonance, happens far 
oftener than one would expect at first thought. For in 
stance, it is by no means an exceptional case to find that 
the natural period of vibration of a concrete machinery 
foundation or of a bearing bracket approximates very 








closely the revolving speed of the machine mounted on it. 

In such cases the trouble can be remedied either by 
choosing a different speed, or by changing the dimensions 
or the material. The methods used to separate the 
coinciding frequencies are determined by other considera- 
tions, the most important of which pertain to the strength, 
and to the costs involved. In other cases the interfering 
frequency does not arise through resonance, but rather it 
is to be traced to poor balance. As yet the knowledge 
of vibration resistance is not complete, but it is an 
undisputed fact that if possible, vibrations should be 
thoroughly reduced or damped in order to avoid unex- 
pected accidents. 

It is not feasible to answer definitely the question of 
what amplitude of vibration is allowable. This is purely 
a matter of experience. In the case of high-speed ma 
chinery, such as turbine-generators for instance, ampli- 
tudes of 0.004 in. may still be considered safe up to about 
1,500 r.p.m., or at higher speeds, only about 0.002 in. 
function of the 
squared times 


stress is a 
frequency 


vibrational 
acceleration, 1.€., 


Really, the 
vibrational 
amplitude. 

In general, if the amplitude of vibration is regarded 
as a deformation caused by some other stress, it is pos- 
sible to form an opinion about the distorting force, or 
rather the resultant strain, and thus to judge whether the 
vibration is to be allowed or not. 

Late experience has shown more and more clearly that 
the most rapid and inexpensive way to combat interfer 
ing and detrimental vibrations is to study their nature, 
number, direction and shape, not empirically to try costly 
changes and readjustments of masses. 

Every single movement is characterized by the direc- 
tion, amplitude and frequency of the vibration or of the 
start of the shock. Its measurement therefore neces- 
sitates the development of apparatus having a range 
suitable for the amplitude of the vibrations, and tuned to 
the space motion components by which the vibrations are 
passed on. 

In greater seismology, i.e., seismology pertaining to 
earthquakes as well as stratigraphic seismology (applied 
geophysics for the working of useful stratifications), 
such apparatus has been known for a long time and is 
successfully applied. 


Industrial Vibration Meters 


Vibration meters used for industrial purposes are, in 
several respects, designed according to the same princi- 
ples, but are far less sensitive. They are based on the 
inertia effect of a heavy vibrating mass attached to a 
mechanical or optical writing lever and supplying a mea- 
sure for the magnitude of the vibrations being inves- 
tigated. As there does not exist an ideal case in which 
the mass remains in its null position, its natural period of 
vibration is tuned to a certain frequency and taken into 
consideration when exploiting the machine shocks super- 
imposed by this natural frequency. The 
supported, or suspended, in such a manner as to be ex- 
citable only by shocks approaching in a definite direction, 
or according to the direction of the shocks to be 
measured. The entire shock meter is mounted in such 
a manner that the masses are excited by the vertical and 
the two horizontal space motion components. 

A shock meter of this kind is shown in Fig. 1. The 
pendulum serves to measure vibrations of amplitudes 
not exceeding plus or minus 0.015 in. This measuring 
range appears quite sufficient for observing most 


masses are 
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machinery vibrations experienced in practice and cor- 
responds to rather heavy shocks. Incidentally, the 
pendulum can be used for vibrations within an observa- 
tion range of about 350 to 25,000 cycles per min. In 
principle the pendulum of the vibrograph consists 
essentially of a pendulum suspended by springs in an 
aluminium box. If the pendulum box is placed on top 
of a vibrating object, the pendulum will stand still on 
account of its inertia, whereas the box responds to the 
vibrations of its surroundings. ‘The relative movement 
between the motionless pendulum and the vibrating box 
is transferred to a scale or film by means of mechanical 
and optical levers. Most vibrations occurring in prac- 
tice are such that sudden, shock-like transitions are 
shown. In reading the scale, this fact in connection with 
the natural frequency of the pendulum, would easily give 
rise to misconceptions. Therefore, the pendulum is 
provided with a damping device which enables it to be 
damped up to a periodicity. The vibration model 
shown in the accompanying illustrations can be used in 
any position between the horizontal and the vertical. 
Where vibrations of vertical rather than horizontal direc- 
tion are to be measured, the instrument is turned around 
and the weight of the pendulum counterbalanced by the 


. 


aid of a spring. 
Uniform Principles of Remedy 

Although each individual case of shock or vibration 
encountered has its particular causes, necessitating an 
adaptation of the measures to be taken, very often the 
problem can be solved by applying uniform principles. 
The avoidance of vibration is aimed at during construc- 
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To measure the amplitude of the vibration of a machine 

tool, it is only necessary to set the instrument on the 

machine or on the floor nearby. The amplitude can be 

recorded on a tape mechanically, or upon a film by 
optical means 
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Film record of a milling machine table vibrating under 


a cut. In this particular case the irregularity in the 
amplitude is caused by inaccurate grinding of the cutter 
teeth. The scale is magnified 1.000 times 


ras well as match 


tion and assembly by correct balancing 
to given require- 


ing of the revolving speeds according 
ments, but research concerning vibratory motions caused 
by the operation of machinery has only just begun. These 
vibrations are so manifold and their effects show up so 
unexpectedly that in planning a new installation it is not 
possible to take into account all eventualities. 

In order to be able to apply anv remedial measures 
and this must be pointed out again and again—first of all 
the vibrations must be clearly defined as to their magni 
tude, direction and frequency. These quantities having 
heen clearly established, the removal of the interferences 
is frequently in itself a simple matter. The measures to 
he taken in order to eliminate interfering vibrations aré 
chiefly dependent on whether so-called resonant vibrations 
are concerned. In the latter case it will always be found 
that the interfering masses are limited to a more or less 
small range of speeds, and correction is often attained 
by simple measures. 

1. The revolving speed may be changed so that it will 
out of the critical range, both 
higher speeds being tried. Of these two possibilities, 


pass lower as well as 


that calling for the smaller change is usually chosen 


is changed at a suitable point, usually as far off from the 
driving shaft as possible, in such manner that the same 
speed is again obtained. In general it is of no concern 
whether the ratio is increased or reduced. The purpose 
of this measure is to change the magnitude of the vibrat 
ing masses, which affects the natural torsional frequencies 
according to the ratio squared Of course the speed of 
those masses which are especially large or which receive 
especially large vibration shocks must be changed. 


3. In the case of transverse or torsional vibrations of 
shafts or gears the addition of flexible couplings often 
proves helpful. However, it is to be generally undet 
stood that interferences can still appear even in spite of 
In the first place, 


flexible” coupling is frequently 


such couplings it should be specially 
pointed out that the term * 
used for devices not entitled to it; notably where coup 
lings are provided with play between both parts. Thes¢ 
may be quite well suited to equalize deviations of the 
axes, but in regard to vibration, theirs is a very compli 
cated behavior, for as long as the two parts do not touch, 
such a coupling is infinitely flexible in regard to torsion ; 
whereas the play having been taken up it does not diffet 
much from a rigid coupling. 

In the case of a flexible coupling there is the further 
consideration whether the coupling is to be flexible in 
respect to transverse or torsional stress. In the case of 


shocks and vibrations caused by rotary motions, for 


instance, a torsion flexible coupling is the only effective 
one 
the 


In so far as forced vibrations are to be dealt with, 


exciting force, (imperfect balance, irregularities im gears, 
disturbances by belt joints, etc.) have first to be removed 
Only when no further reduction can be obtained in this 
way, does it become advisable to carry through costly con 
structural changes of a different nature. Here, however, 
in contrast to cases of resonance, these do not refer to 
changes of flexibility of any parts with the aim of increas 
Rather, the whole unit is made as 
the addition ot 


ing their elasticity. 
rigid as possible, or, by MwaSS, the vibra- 


2. Besides the speed of the driving shaft. the ratio too tions are reduced as far as possible 
. anita sk : : C. L. MILier 
Economies with a Big E—Discussion ; etal” 
‘ Ai ; ’ mad 
HE THREE articles on the vital phases of credits. and we must recognize that they lack balance 
economics. by Dr. Virgil Jordan, James W. Hook, with the scientific methods applied to the production of 
and Paul M. Mazur (4M—Vol. 75, page 981), are all necessities of life. Thus they prevent the great 


feeling 
The existing 


indeed the best tonic to combat the sinking 
that has gripped every nation on earth. 
systems evolved by man, which have now got out of 
control, are pushing him over the brink of poverty and 
disgrace. Thanks for your splendid foresight in print 
ing these in place of our allied subjects. They are a 
great stimulus, and give us a glimmer of hope for the 
That there is nothing 
from 


salvation of an oppressed world. 
wrong in the producing side of 
Mother Earth to finished product is well known; such 
It is under 


commodities 


a thing as overproduction should never be 
consumption due to incorrect methods of distribution 
that is at fault. 

The progress made by science, and its application in 
our daily tasks, has made Earth yield more bountifully 
each year. That this will without doubt 
The application of science in production, has outstripped 
the applied science to distribution of the resources ot 
our earth. The controlling system includes banking and 
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majority of people, who contribute to creating material 
wealth, 
produced 
The existing systems have all been created by man, 
and it a terrible thing that should 
still be in use that can and does 


from participating in consuming the goods 


seems any system 


force extreme poverty 
and suffering upon millions of people living in a world 
capable of supplying every individual with every com- 
fort of life. That all 
doubted It fills the 
sort of ecstasy to read the statements of déep thinking 
men of the type of Mr. Paul M. Mazur, especially 
since he himself is directly connected with the banking 


this can be changed cannot be 


ordinat citizen hke me with a 


systems and shows that they are very anxious to save 
the world from utter ruin. 

Now that the true facts of the hold-up are known to 
all men, there will, indeed there must, be a real remedy 
applied gradually until the masses of our peoples are 
able to consume the things which they produce 








D. B. BURLEIGH 


Vice-President and Sales Manager, 
Sunstrand Machine Tool Co. 


1932.—Sales Ethics should 

have no connection with time, and therefore I am 
not in full agreement with the subject “Sales Ethics of 
Today.” We have a very excellent code of ethics which 
was adopted by the National Machine Tool Builders’ 
\ssociation at lenox, Mass., on October 7, 1924. It 
is my belief that each of us have tried to live up to this 
excellent code, and therefore IT do not believe that our 
code of ethics should change or has changed with time 
Unquestionably conditions have changed, and we are now 
going through an era of depression that many of us have 
never before experienced. 

It is not hard to live up to a code of ethics when 
business is poured upon us with such a volume that it is 
necessary to turn a portion of it away from our doors ; 
hut when many of our plants are practically idle, rt is not 
so difficult to violate the code. 

Before coming to this meeting I walked through our 
plant, and a surge of lonesomeness came over me that 
compared with the lonesomeness that I felt while alone 
in the North Woods living in a tiny log cabin with the 
temperature at 40 deg. below zero, and again at the 
time of my first Christmas in a foreign country with 
no one with whom to exchange Christmas greetings, for 
no one spoke my language. I will never forget the lone- 
someness that was felt at these times, and I felt the 
same pangs of lonesomeness as I walked through the fac- 
torv because I missed certain faces that I had been 
accustomed to seeing for years—faithful employees who 
had been doing their jobs faithfully and now, due to lack 
of orders, not filling their accustomed places. 

I know what it is to be cold and without fuel. I know 
what it is to be hungry and am therefore, I belteve, in 
position to sympathize most deeply with our emplovees 
who are now. out of employment. 

It is, therefore, a temptation to go into the field, cut 
prices, take orders at cost and even below cost in order 
to give employment to our faithful men. But would we 
he rendering a service to our employees by accepting 
orders on this basis when it is only a question of how 
long we could exist as a company’? After we were out 
of existence, it would then be impossible for us to 
employ even the few men that we are providing work 
tor now. 


HICAGO, ILL., Feb. 24, 


Unethical Orders No Help 


We all have our faithful employees—our faithful bor- 
ing mill hands, planer hands, etc. Were we to secure 
business on an unethical basis, it would only mean that 
our faithful employees would be employed. But our 
competitors’ equally faithfully men would be out of 
employment, and it therefore seems to me that the 
securing of orders on this basis will not help the emplov- 
ment situation. Such merely transfers the employment 
and at the same time will eventually destroy the source 
of employment. 

There has been recently considerable discussion in our 
industry regarding the contracting for the machining of 
an entire job, and I am not prepared to state whether 
this would be considered a breach of sales ethics or 
not. Personally, I think not. It seems to me that as 
long as the bidding company assumes the responsibility 
for such lineups as their life’s experience has placed them 
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in a position to do, it is certainly not a breach of sales 
ethics. But in where the supplier is dependent 
upon other manufacturers for the successful operation of 
the lineup, it would seem to me that in this case we 
would not be rendering our client the proper service. 
We know the difficulties that arise out of split respon- 
sibilities, and disaster is sure to result. 

It is certainly unwise to sell goods below cost. It is 
economically unsound to acce~r a certain amount of 
and counteract them with a greater amount of 
profits. To sell at a profit and to refuse to sell below 
cost has two direct consequences: First, it takes the 
strain off the balance sheet and throws it on the 
sheet. Second, it tends to eliminate over supply in the 
quickest and most economical manner. 

Now is the time for us to know our costs and knowing 
our costs to manufacture under the most economical 
methods that we can possibly employ and to sell our 
products at a reasonable price but at a profit... . It 
seems that if we would follow the golden rule of treating 
our competitors as we would like to be treated by them, 
many of our difficulties would be eliminated. 


cases 


losses 


cost 


AUGUST H. TUECHTER 
President, 
The Cincinnati Bickford Tool Co. 


INCINNATI. O., March 2, 1932.—My encyclopedia 
devotes to bc and ethical movements and ethical 
societies ten pages, two columns to each page, so the 
subject apparently is one of importance. . I 
would take it that the summary of what the encyclopedia 
and the dictionary says would be ethics are to show us, 
to teach us and to guide us in what is right and 
wrong. ah 
When I think back to my early days in the industry, 
almost fifty years comparing them with today, | 
think I can truthfully say that our present operating 
basis (while far from perfect) is very much higher and 
better. When I started as mentioned almost fifty years 
ago, murder, compared to what went on in the industry. 
was really no crime but a virtue. There was more honor 
in the lowest outcast of humanity than there was in the 
machine-tool industry in those days. 

You will ask naturally, were there none who had ideals 
even then? I am happy and preud te say, “Yes, there 
were such.” When I started in at the old Bickford shop 
on the river bank, there was a machinist in the shop 
with whom I struck up a fine friendship. He was a 
fine looking chap, one who washed up and changed his 


ago, 


AMERICAN MACHINIST 











the Tool Builder 





Extracts from addresses at recent 
regional meetings of the National 


Machine Tool Builders Association 








clothes after work, and with him I would walk home. | 
was young, eager to learn about the industry and h« 
told me about a certain tool shop in the east (let me 
mention it, Brown and Sharpe), a company whose 
reputation was clean, whose work was the best in the 
world, and whose word meant just what they said. I was 
only a boy, but what he said sunk in and I made up my 
mind if I ever had anything to do with the management 
of the Bickford shop we would be in our line what 
Brown and Sharpe were in theirs. 


No Success Without Ethics 


I do not say that we accomplished this, but that we 

have striven for that high standing, that reputation and 
such an ideal, I do positively state to be a fact. 
You will ask the question, “Have ethics a real part in 
the success or failure of a machine-tool builder?” In my 
opinion, ethics mean just one of two things—either suc 
cess or failure. Without ethics we can get nowhere, with 
ethics we can get somewhere. 

When business is normal or even fairly good, and it 
was that way once, we do not have so much time to watch 
ethics of proceeding, but even then we should do it; 
but now with business at the lowest point in history, 
with few prospects of improvement and with every 
indication that things will get still worse, we hear and 
lend a willing ear to what Smith, Jones, and Black are 
doing. Our agents tell us they do so and so, and we, 
alas, believe it to be true. Do we and should we not 
go to our competitors and get the real facts? Let us 
believe that he is confronted with the same things, and 
just as we should be willing to tell him the truth, so 
should he be willing to tell us what are the facts. lif 
we do not take an action of this kind, we are between 
the upper and the lower millstones, being ground up. 
We must lift ourselves by our own bootstraps; the cus- 
tomer, your agent and our agent will not do it for us 

I wish to take the privilege and liberty here of quot 
ing some things that my good friend, William Viall of 
Brown and Sharpe, said when he spoke at Worcester. 
| quote: “The machine-tool builders stand today, the 
result of a logical growth. When the Association was 
first started, some 30 years ago, there certainly was no 
uniform trade practice, and there was very bitter com- 
petition. Thirty and forty years ago it really 
wasn't fashionable, among a great many, to insist on 
one price. I remember very well hearing the salesmen 
come back from trips, claiming that our competitors were 
making concessions as to freight, discounts, and other 
things, and that only one result could follow if we 
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maintained the policy that we had felt was correct. | 
think the point of view of the customer is one that we 
are very apt to lose sight of. I do not now refer to the 
purchasing agent who has to, or thinks that he has to, 
beat down prices and get lower prices in order to keep 
his job, but of the men who are responsible for the 
businesses that they conduct. 

“T admit, frankly, that my colleagues and I inherited 
and believe in the idea that one price is the only way 
to deal honestly; and there is no way of disguising thx 
fact that when any exceptions are taken from this rule 


it means that one is not dealing fairly Granted that 
this principle is accepted, there is a good deal of loose 
thinking on this matter of price. A person may hang 


firmly to the quotation, and yet quietly slip in a few extra 
rebates on freight; or offer undue 
engineering services (and what is “undue,” by the way 
is a difficult thing to determine) ; or do some other thing 
of that kind that nullifies the principle involved. | 
have no quarrel as to what a competitor may think is a 
fair price, although, of course, [| many times wish lh 
had different ideas; but | am very much disturbed when 
excessive allowances are made on worn-out machines, o1 
extra equipment is furnished without proper 
It is always a hit below the belt.” 


tools: or make 


when 
charge. 
Mr. Viall has touched on many other good points. H« 
referred to allowances on used machines, and in this 
connection I wish to call your attention to the auction 
sale held last Friday at Oakley when the plant of the 
Cincinnati Frog and Switch Company was sold. The 
prices which machine tools brought clearly indicate what 
an allowance should be and any other 
suicide. In this connection | might mention what the 
custom was years ago in Germany. The second-hand 
machines were handled by second-hand dealers, and thi 
seller sold new machines 


allowances art 


machinery agency or a direct 
only. If Germany could put this over, why can't we? 

H. M. Lucas of the Lucas Machine Tool Company, 
in handling this subject of ethics at the Cleveland meet 
ing, reinforced what Mr. Viall said. I will, therefore, 
quote only one of his remarks to avoid repetition: “The 
one-price policy is being sorely tried at the present time, 
and it is a great handicap in getting what little busines- 
there is. It takes courage of a peculiarly durable brand 
to carry on these days with everybody trying their best 
to bowl you over, but we are encouraged to keep on 
trying by the thought that the concerns who will be in 
business five years hence will be those who have sound 
business policies and the courage and strength to carry 
them out.” 


Clean, Decent. Honest Business 


New designs, aggressive selling campaigns, all have 
their place and their influence, but I still contend and 
always will, that ethics of clean, decent, honest busi 
ness dealings must and will win out in the end 

The Good Book, finally the best of them all, contains, 
if you search earnestly and diligently, every phase ol 
present-day life and business ; all these things are already 
recorded. Let us be men, let us seek for and 
give each other the real let us help each other 
to lift this industry that we may truly deserve the 
slogan which has been suggested for our product, namely, 
“The Master Tools of Industry,” instead of what we 
as manufacturers are today, and no one dare deny it, 
namely, “The Master Fools of Industry.” 


facts; 
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T’S BEEN SAID that a man is as old as he feels. 

On this premise, J. J. Masfield, president of the 
Masfield Iron Works, was still in his prime although his 
white hair betrayed his advance in years. Bill Holland 
met him one night in a theatre lobby between the acts 
of a tense drama. 

‘“How’s the young fellow tonight?” asked Bill 
cheerily. 


“Just old enough to retire,” said Masfield. 


“Not really,” said Bill. “Why, the plant wouldn't 
be the same without you.” 


“That's the trouble with many of us old timers,” said 
Masfield. ‘We get so we think we're indispensable or 
at least unique in our capabilities. But once we step 
out, it’s surprising how smoothly things go on without 


us. 


“That's a new note from you,” said Bill. “You've 
always been such a glutton for work. Many a time 
I've heard you say that you expected to die in harness.” 


“That would be my personal inclination,” said Mas- 
field. “I’ve worked all my life and have enjoyed it. 
But the ruling adopted by the U. S. Steel Corporation 
last year started me thinking. Retiring every emplovee 
at 70 has its advantages.” 

“And its disadvantages,” said Bill. “Judge Gary 
would have been out ten years sooner if they had that 
ruling in his time. As it is the Steel Corporation is 
now losing an able leader by this action.” 


“In one sense,” said Masfield, “executives are like 
money—they're most efficient when kept in circulation. 
lf the men at the top hang on too long, the entire 
organization stagnates. Compulsory retirement keeps 
the procession moving and the young fellows on their 


toes.” 


“Suppose the men at the top are the best available 
for their jobs,” said Bill. “It’s wasteful to turn them 
out when their mature judgment is of value to the 
company. A man of seventy may be capable of many 
vears of constructive work. Take ex-Justice Oliver 
Wendell Holmes for example—he did not retire until 
over 90 and always retained his progressive viewpoint.” 


“That may be all right for the Supreme Court,”’ said 
Masfield, “but other branches of the government insist 
on a man’s stepping down at fixed age limits. At any 
rate, I’ve become convinced that retirement plans have 
a place in industry.” 


“The trouble with such schemes;” said Bill, “is that 
they're too arbitrary. It’s easy to conceive of forcing 
out an able man when there is no one really fitted to 
Such an occurrence would injure the 
Any program should 


hill his shoes. 
firm without helping anyone. 
he flexible enough to avoid such a contingency.” 


“T can't agree,” said Masfield. “Unless you have a 
specific age limit, too many exceptions will be made. 
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Enforeed Retirement 


A number of corporations have 
announced systematic programs for 
the retirement of employees includ- 
ing major executives. These plans 
have precedent in the Army and 
Navy and other departments of the 
government. Their purpose is to 
reward years of service with a well 
earned rest and to make room for 
younger men in the organization. 
Is compulsory retirement beneficial 
to the industrial executive and to 
the company? Should the plan be 
elastic enough to avoid the termina- 
tion of a man’s service when he is 
capable of carrying on? What do 


you think about this problem? 


The only justification for modern machines and high 
production methods is to improve living standards and 
provide more leisure. One trouble with us is that we 
haven't yet learned to use that leisure. We keep on 
plugging away through force of habit long after we've 
earned enough to keep us comfortably.” 


“But it’s often unfair to the individual to force him 
to quite when he’s able and willing to work. Many 
men depend on their business to keep them mentally 
alert and physically fit. Retirement may actually 
shorten their lives.” 


“If a man has really -earned to live,” said Masfield, 
“he'll have outside interests that will keep him busy and 
happy.” 
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Discussions 
Of Former Subjects 








No Questions Asked 


It is just as unethical for an en- 
gineering concern to build a machine 
from another's drawings after dis- 
covering that it will not function, as 
it is for a doctor to pretend to cure 
an ailment which he knows is purely 
imaginary, or for a lawyer to advise 
a client to start suit when he knows 
that the case is hopeless. Neverthe- 
many people think that free 
lance inventors are anybody’s meat. 
Inventors as a class, and we of the 
machine tool industry are all in- 
cluded, are notoriously proud and 
jealous of their efforts and resent any 
untoward criticism. So it behooves 
all those dealing with a man who has 
an invention to proceed with due re- 
gard to his special knowledge. 

Any man is willing to listen to one 
who can show him where he has mis- 
calculated and is likely to spend 
money needlessly. Because a man 
can afford to spend money to back 
up his ideas is no valid reason why 
a concern should build his device, 
knowing that it will not work, just 
to get the money out of him. 
Morally at least, this attitude smacks 
of sharp practice and should be 
avoided by all who care about their 
reputations. 

The sales manager has some merit 
in his argument, especially where he 
says that if the machine is going to 
he built anyway they might as well 
build it. But the president’s rea- 
sons are not so good as he says that, 
since the inventor is able to pay, let 
him pay. To my mind the chief 
engineer has the correct attitude on 
the transaction. The whole matter 
could be gone over with the inventor 
to the mutual satisfaction of all con- 


less 


cerned. —Cnarces H. Ricuarps, 
Patent Attorney. 

Fred Longman is a typical en 
gineer. His method of dealing with 
another's design is common with 
engineers. He is out of order. 


Bergen has submitted blue prints for 


an estimate as is. And that is all 
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there is to it as far as the King Ma- 
chinery Company is considered. 

No one knows what is in the in- 
ventor’s mind and it is common for 
an inventor to design a device that 
will not work (according to techni- 
cal men), but somehow when it is 
finished, it does work. Longman’s 
remarks are obviously unreliable when 
he says, “If it were my design, | 
would not spend a cent on it.” I 
would say to Longman, “Get the esti- 
mate ready and get it over here; we 
will wait for it.” 

It is a clear case of retarding busi- 
ness for no good reason at all. 

—W. E. Fiscuer, Foreman, 

Bonney Forge and Tool Company. 


Shifting the Burden 


To use the multiple-shift principle 
involves several problems. It is not 
natural to work at night, and by so 
doing, we make the machine of 
greater importance than ourselves. 
The fact, that we are able to over- 
produce, proves that it is not neces- 
sary. Multiple shifts would mean 
that smaller plants, and therefore a 
smaller demand for machine tools, 
would be required, causing more un- 
employment in that industry. We 
have developed a false system which 
requires that a machine should work 
night and day to justify its existence. 

It seems inevitable, that as indus- 
trial efficiency increases, and is de- 
veloped in every country in the world, 
men will be required to work fewer 
hours per day, and so enjoy the bene- 
fits of intelligently controlled natural 
—P. W. NIELSEN, 
Wallasey, England 


forces. 


The Up Grade 


I would prefer to be able to give 
encouragement to the man, who has 
by sheer perseverance, shown such 
progress as to be under considera- 
tion for the vacant position, but as 
business is business, I would 
the man having both theoretical and 
practical training. If he has not the 
latter, I would not consider him for 
one moment; but assuming that he 
has, he has the following points in 


select 


his favor. His education has prob- 
ably made him broadminded and 
ready to grasp new ideas. If he 


reads technical material, it is to him 
an open book, and the same applies 
to the trade magazines. He has no 
trouble in keeping up to date in his 
knowledge, as he can absorb far 


more from them than can the un 
trained man. His education will 
serve him in good stead in being 
able to write clear concise reports. 


He will be able to converse freely 
with visitors on technical subjects in 
fluent and correct English. 

The chief thing in favor of the 
non-technical man is that he has been 
much longer in the shop and has 
gained certain knowledge which can 
only be obtained by practical experi 
ence. He would understand and 
appreciate the difficulties which the 
men occasionally come up against, 
whereas a man with less practical 
experience, would consider it should 

On the other 
has served his 


be all plain sailing. 
hand, a man who 
apprenticeship in the same shop is 
inclined to be hidebound. He con 
siders the methods he learned in his 
boyhood days to be the correct ones 

It is said that workers like to see 
one of their members promoted, but 
experience is that it is a most 
SIDNEY BEAUJON. 


my 
unpopular move 


Iron and Gold 


On a flat the 
foundry is made to carry too great a 
burden. The great bulk of our found- 
ries receive little help from sales, engi 
neering, and high-powered executives 
By all means, find a method of allo 
cating these charges more equitably 
Go to the practical limit and find what 
casting costs both 


percentage basis 


each division of 
per piece and per pound. Get the use 
ful facts, and buy outside if some 
body cise will make any parts as good 
the ultimate solution 
not 


and cheaper. 
of foundry costing has 
reached because the accountant 
not the time to learn the mechanism 
of manufacturing and the manufac 


‘ 
peen 


has 


turing head does not seem inclined to 
learn the mechanism of 
When the two talk a 
language, results will be obtained 
Except in rare cases the foundry 
is another manufacturing division and 
Local con 


costing 


common 


should be treated as such. 
ditions in the company should control 
whether the foundry is a separate unit 
or a part of the composite organiza 
tion. When the sales division is the 
actual buyer of the machine and as 
sembly shops’ production, the foundry 
is a separate unit. It should stand 
on its own feet and compete with out 
side foundries for the company’s cast 
ing business E. E. GaGnon, 
Mechanical Superintendent, 
Raybestos-Manhattan Company. 
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Belt Selection and Enduranee 


Cc. A. NORMAN 


Professor oj 


Machine 


Design, 


The Ohio State University 


Transmission belts, once thought outmoded, are back 


again. 


their relative endurance? 


But what criteria can be used for judging 


Prof. Norman, after a 


series of tests, points out a part of the answer 


IME YEARS ago one might have thought that the 
transmission belt was going to die a natural death 
in the near future. The direct drive was the great cry. 
Transmission lines were said to clutter up shops; idling 
lines meant large power losses; long belts were a nui 
sance and were dangerous. And sure enough—for shop 
use, although by no means for various field uses—trans- 
mission belts largely disappeared. 

Then, all of a sudden, the belt was back again. A new 
helt, a modernized belt, to be sure, but every bit as alive 
as the old one once was. I refer, of course, to belts on 
short-center drives. Wherever one goes one finds such 
belts either built into machines as integral parts of their 
motive mechanisms or used for convenient power trans- 
mission from individual motors. The belt runs smoothly 
It yields and slips when overload 
occurs. It is silent. It requires no lubrication and little 
attention generally. When properly selected and prop- 
erly used it lasts for a long, long time. 

But here is the crux of the matter: The belt must be 
properly selected and the drive must be properly ar 
Overloads and too small pulley diameters re- 


and takes up shock. 


ranged. 


F 
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duce belt life very seriously. And the belt- must not 
stretch too much in service, or it will require compara 
tively frequent take-up. 

Life and stretch determinations have, however, been 
difficult matters. A belt in actual service may last for 
years and the time between take-ups for stretch 1s a matter 
of months. Moreover, it costs money to be running a belt 
under full power for a long time to determine its qualities. 

Facing the problem of having to determine for a well 
known rubber concern the qualities of a new type of belt, 
the writer thought of the possibility of using a differen- 
tial drive—as has been done in connection with gears 
and chains before—that is, a drive which, without trans- 
mitting any power, yet reproduced all the factors which 
in actual service cause wear and tear on the belt and 
cause it to stretch. These factors are: load transmitted, 
flexing over pulleys, jump from slack to tight tension, 
and unavoidable “creep” of the belt over the pulleys as 1 
is being stretched from the slack to the tight tension or 
as it contracts back to the slack tension again. A machine 
producing these effects was developed and is now being 
manufactured under license by the Tinius Olsen Testing 
Machine Company, Philadelphia, Pa. 

The machine, shown in Fig. 1, con- 
sists mainly of two stationary frames 
carrying a pair of guide rods or 
slides. On these slides a movable 
frame is pulled along by a rope and 
dead weights. In one side-frame is 
a driven shaft. Belts under test are 
placed on pulleys carried on this shaft 
and a shaft in the moving frame. 

It is possible to test a single belt, 
but in the simplest form two belts are 
tested together. One belt runs on a 





Fig. 1—Machine developed for testing 
belts without actual power transmis- 
sion, yet reproducing all wear factors 
occurring in service. Stationary 
frames A and B carry a pair of guide 
rods C, along which movable frame D 
is pulled by a rope and deadweights 
E. In frame A is a driven shaft carry- 
ing one of the belt-testing pulleys. 
The other is mounted on D 
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pair of pulleys having a slight speed- "1.7 
up ratio to the shaft in D, the other 
on pulleys having a slight speed-down 
ratio. In consequence the belts strain 
against one another and the load from 
the dead weights is taken by one side 
of the belt alone—the top side in one 
case, the bottom side in the other. 
Thus a difference between the slack 
side and the tight side is created as in 
Moreover, a slip 


11.6 


11.5 


11.4 


11.3 


Veg. 


26 deg. - 


11.2 


4 


{1.4 


% 
Q 
SS 
2 
g 


an ordinary drive. 
of any desired amount is forced on 
the belts by the differential action of 
the speed-up drive against the speed- 


11.0 


Se/* ferrip 


10.9 
10.8 


Center Distance ( Under Load), Inches 


down drive. This corresponds to . 
. : . 10.7 

creep. Creep in an actual drive ex 

presses itself as a speed loss amount- 10.6 


ing normally to about 1 or 2 per cent 
Creep heating and 
wear and no endurance test on belts 104 


causes surface 10.54 
is complete unless it reproduces this 
action. “3 

Testing of two belts at the same 
time has the advantage that a check is 11,2 
secured on the belt which breaks first. 
Unless the other belt at the time of 
this breakage has the appearance of 
being close to the breaking point, too, 


{1.4 


11.0 


Center Distance (Under Load), Inches 


the result on the first one must be 

regarded as exceptional. = 
However, a single belt may be run. 10.7 

In this case a one-to-one bevel gear 

drive with a splined shaft is applied = 

to the other end of the shafts, and 10.5 

the pulley diameters are adjusted to a 

give a transmission ratio correspond 

ing to the amount of slip desired 10.3 

: ; 0 10 

Stretch at the belt is read on scale / 
This machine, then, without actu- 

ally transmitting any power, produces 

in test belts all the factors influencing belt life and 


stretch in actual power transmission, It is well, in addi- 
tion, to measure the temperature of the belt by a thermo- 
couple inserted between the belt and the pulley. 

To illustrate the use of this machine there are given 
in Figs. 2 and 3 the results for two belt samples sub- 
mitted by a well-known firm of belt users. These samples 
were both four-ply rubber belts 2 in. wide. Presumably 
they would be sold in the market with the claim that they 
would all be capable of performing the same service. 
How far from true this is is best indicated by the results 
Subjected to exactly the same running conditions in the 
belt testing machine, one belt—that in Fig. 2—ran 62 
hours and 35 min. without breaking, another—that in 
Fig. 3—harely five. The stretch of the belt which ran 
five hours was not very much less than the stretch of the 
one which ran over 60. 

Note that the temperature of the belts in Fig. 2, 
ran something over 62 hours, was only about 160 deg 
I’. while the temperatures of the belt in Fig. 3, which 
ran 5 hours, was around 200 deg. F. There would then 
seem to be a fairly good reason for belt users to refuse 
to buy belts without definite test data to show quality. 

The same is true of fasteners. In the development of 
a fastener for use on the belr testing machine, it was 
discovered that some widely used fasteners did not show 
an endurance sufficient to make possible their use in the 


which 
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tests. This was rather peculiar, since the test conditions 
applied to the fasteners could not be called unduly severe 


They were: Speed, 2,500 r.pam.; load, not much above 


rated load; slip, 2 per cent; pulleys, 3-in. diameter 
crowned. 

Under these conditions one fastener lasted only & 
hours and 35 min., another from 19 to 27 hours \ 


third fastener, however, stood up 155 hours 55 min. Yet, 
in appearance and design it ditfere d little from the others 


They Don’t Speak Our Language 
Discussion 
R. Horr 


' 


EVERAL discussions of the editorial under the above 

title have appeared recently Vachinist 
the most recent by L. Johnson discussing Standardization 
of Parts and Nomenclature of Parts for Die Sets. Thx 
\merican Standards Association has under way a project 
for standardizing punch and die holders and also a 
number of other subjects. I would like to suggest that 
the industries at large get in touch with Standards Asso 


' 
iiuerican 


ciation on any subject pertaining to standardization 
lhe writer is engaged in standardizing parts used in the 
construction of ordnance material, and has found th 
assistance of the A.S.A. of vreat benefit 
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Duralumin Part tobe Drilled 














The Prize-Winning Drill Jig 

























































A Part 


and the Prize-Winning Jig for It 


RIZE-WINNING jig in the American Machinery 

& Tools Institute jig design contest. The certificate 
of award was given to William Larsen, Chicago. In 
all, 63 entries were received from industrial centers all 
over the country. In judging the entries, which were all 
well executed, the committee took eleven points into 
consideration, weighted as follows: 


1. Adaptability to standardization 15 points 
2. Pattern . 10 
3. Design . 10 

4. Method of loading. 10 

5. Speed of clamping. 10 

6. Clearance . ; 10 

7. Ingenuity shown . 10 

8. Operations . 10 

9. Details 5 


10. Loose parts . 
11. Miscellaneous and Novelty. 


ss 


100 points 
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Two part drawings were given to the contestants, the 
greater number of whom submitted jig designs for the 
smaller part, which is the one shown. The purpose of 
submitting two drawings was to establish the idea that 
even for a small number of large parts, a jig could be 
made at a low enough cost to warrant the expense 
From the ideas and data obtained in this contest, the 
Standardization Committee is preparing standards for 
general use. 

Certificates of merit in the contest were awarded to 
I. Oeckl, Detroit, 4nd G. A. Bartel, Oakland, Calif 
The winners were announced in American Machinist 
(American Edition) Dec. 24, 1931. The contest ended 
Nov. 30, 1931, and was judged by a group of drilling 
and jig authorities. The Institute announced no com 
parative figures on relative merit of the designs sub- 
mitted, confining its judgment to selection of the winner 
and two honorable mentions. 

Box and leaf jigs are now available commercially in 
blank form, thus can be drilled and bushed to suit a 
particular job. Some are welded up of steel plate, with 
hardened feet. 


AMERICAN MACHINIST 








Interference in 


Internal Involute Gears 


QUERY put to the authors and a personal need tor 
A information, not provided by text- and handbooks 
or any treatises known to them, prompted the present 
investigation. What is the nature of the interference: 
When and under what occur ¢ 
How is it to be avoided? 


circumstances does it 
These are the questions for 
which we sought a reply. 
Interference, so says the 
small tooth differences, the number varying according to 
According to the Fellows book, the 


“book,” occurs at rather 
the particular book. 
number is 12 for 14}-deg. gears generated by that svs 
tem. Since no ratio is designated, the largest pinion that 
would not have interference with a 1000-tooth gear would 
le one with 988 teeth, and the largest non-interfering 
pinion for a 30-tooth gear would have 18 teeth. 

\s our querist requested a mathematical demonstra 
tion of a text-book statement which places the difference 
at 14 where the ratio is less than 2 to 1, evidently som 
body believes that ratio does count. A graph in our pos 
session, applicable to “corrected” gears, informs us that 
the tooth difference rises as the pinion grows, the curv 
of the rise being a straight line. 

The question might well arise as to which authority is 
right, or in view of the diversity, whether it is possible 
that all are wrong. 

\ certain handbook states that in laving out the tooth 
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Fig. 1—In this pair of gears, the inside radius of the 
internal gear has been enlarged to coincide with the 
interference radius 
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Because of their excellent tooth contact and 
consequent long life, internal gears, when 


properly proportioned, form an advantageous 
means of machine drive. Perhaps their appli- 
‘ation in the past has been limited by the 
paucity of conclusive information as to their 
that relating to 


characteristics, particularly 


tooth interference. The authors of this article 
have endeavored to shed new light on this 


highly practical but litthe understood subject 





FRANCIS W. SHAW 
and 
HARRY SHAW 


Consultants 
England 


l and Gear 


Hevu od, 


1 tl tooth 


shapes, interference is sure to be met with when the tooth 


ditference is small—how small is not told The remedy, 


it says, is to relieve the points of the teeth of the gear 
Chere is a hint, too, of interference between the points ot 
the pinion’s teeth and those of the wheel. So, it is added, 
to avoid interference, the teeth must be cut by specially 
made cutters or generated on a gear-shaping machine 

The impressions of the authors of other books 1s con 
definitions such as, “In 


veved, rather sententiously, by 


ternal gears are merely external gears turned inside out,” 


“Internal gears are the atmospheric surrounds of ex 
ternal gears. 
\ll ol which confusing, conflicting and madetinite | 


not casual, statements seem to warrant something better 
than a casual examination hat is why the present in 
vestigation, extremely tedious, has been undertaken, with 
the additional object of facilitating the « culation of the 
many special cases to be found in practice 

In pursuance of our object, wi hall derive series of 
formulas and graphs for determining the minimum tooth 


difference or the numbers of teeth in a pair of purely 


involute internal gears so that, when the internal diam 


eter of the year has been enlarged (where necessary ) 


to obviate involute interference, the points of the pinion's 
teeth shall not foul the 


these pass out of engagement ; that 1s to say, 


wheel’s teeth as 


so that so 


pomts ol the 


called trochoidal interference shall not be possible. Oh 


study shall be restricted to gears whose addendum and 
dedendum lengths are unity when the module or the 
diametral pitch is also unity 


Students of gearing know that if the wheel's teeth lic 
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within the pinion’s base circle, interference begins at the 
point A, Fig. 1, (exaggerated so as to accentuate the 
features to be examined), and the flanks of the teeth of 
a plastic pinion, and sometimes even the faces, would be 
scooped out by the points of the wheel’s teeth. To obvi- 
ate this interference, the internal radius of the wheel 
must be enlarged to B, the radius of the interference cir- 
cle, termed for brevity’s sake, “interference radius.” 

The effect of this radius enlargement is, of course, to 
shorten the wheel teeth, but as the figure shows, though 
it presents rather an extreme case, the teeth are still of 
good form. Because of the greater intimacy of the con- 
tact, mating convex and concave surfaces have over 
mating convex and convex surfaces, the durability and 
the load capacity of the gears must be far ahead of those 
of a corresponding pair of external gears. Moreover, if 
advantage be taken of the truncation of the wheel’s teeth 
to lessen the depth of the pinion’s spaces correspondingly, 
the pinion, always the weaker member, will be consider- 
ably strengthened. 

Increasing the pinion’s root diameter is a simple mat- 
ter where the cost of special cutters is warranted. And 
the cutters, even if special, can usually be made from 
standard cutters merely by shortening their teeth. A 
compromise, to cover a large range of tooth numbers, is 
to employ one special cutter with its addendum say half 
the standard length for all pinions whose root radius has 
been enlarged (theoretically) by not less than a quarter 
of the working depth, and a standard cutter for the rest 
—a recommendation that can be profitably adopted for 
generating cutters of the Fellows type, and even for hobs. 

While the method, sometimes followed, of enlarging 
the internal radius of the wheel to the interference radius 
and the external radius of the pinion by a like amount, 
overcomes involute interference precisely as does the 
method of truncation now under review, it demands a 
rather greater tooth difference, so restricting the em- 
ployment of internal gears to a greater degree. Of mo- 
ment, too, is the material and time truncation saves in the 
larger gears. 

Given the pressure angle w, the pitch, the addendum, 
and the number of teeth in the pinion, the external radius 
of the pinion may be regarded as known, and the radial 
position of the point 4, Fig. 1, can be determined by find- 
ing the radius of the pinion’s base circle by the following 
formula, where r is the pitch radius ; 
ro=rcosy = pinion base radius . 
a formula common to every case to be considered. 

But, the inner radius of the wheel cannot be deter- 
mined until some number of teeth has been assumed fix- 
ing the pitch radius Rk. The pitch radius known, the 
radius Ra of the wheel's base circle is determined by the 
formula: 


R,= Reosy =wheel base radius (2) 
and the radius of the interference circle by the formula: 
B?=C* sin? y +R. =interference radius (3) 


in which C is the center distance, that is, R—r. 

Here it may be interpolated that involute interference 
cannot occur where P is equal to or less than R—1, the 
internal radius of a standard wheel. For the purpose, 
however, of assuring ourselves of the freedom of the 
gears from other interference (trochoidal), B must be 
calculated. 

How trochoidal interference occurs with small tooth 
differences, Fig. 1 illustrates clearly. Extension of either 
of the teeth at K and T would cause overlap. 
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Fig. 2—The standard inside radius of the internal 


gear exactly equals the interference radius for the 
combination illustrated 


For trochoidal interference two cases must be consid 
ered: one, where the standard internal radius must be 
enlarged to avoid involute interference ; the other, where 
enlargement is not needed. For clarity’s sake, the cases 
shall have separate study. 

First, imagine a tooth situated as at the right-hand side 
of the diagram, contact being at its base circle with the 
point 4 on the wheel tooth. If trochoidal interference 1s 
present, the point T on the pinion’s tooth, as the gears ro- 
tate counter-clockwise, interferes at some point above A 
with the wheel’s tooth. Hence, to avoid this interference, 
the point 7” of the pinion’s tooth must arrive at the point 
of intersection of the internal circle of the wheel with the 
external circle of the pinion not earlier than does the 
point K’ of the wheel’s tooth. 

The diagram shows a wheel and a pinion of unusual 
proportions, whose tooth difference is such that when the 
internal diameter of the wheel is represented by the inter- 
ference circle of radius B, the tooth points are just touch 
ing at K. Clearly, in this circumstance, the dotted line 
TL, opposite the angle ¢ at the center of the pinion, must 
be precisely equal to the line AL, opposite the angle 4 at 
the wheel center, for they are one and the same line, or 
rather, one exactly covers the other. 

A larger wheel would clear at the point A, and a 
smaller foul there. The problem, then, is merely that of 
determining the gear proportions at which the superim- 
posed lines AL and TL of wheel and pinion are equal. 

Since with every change in the number of teeth in one 
gear or both gears, the point of involute interference 
changes its position relative to the wheel center, and it is 
through this point that the inner circle of the wheel must 
fall, manifestly the problem involves the discovery of 
two unknown mutually dependent variables—namely 71 
and KL, dependent in turn upon the tooth differences 
and the gear ratio. 

If, given a definite pressure angle and a definite pitch 
we decide upon the number of teeth for the pinion, the 
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external radius r, of the pinion may be regarded as fixed 
or known and the point of interference as determined. 
But we cannot ascertain the internal radius B of the 
wheel until we have assumed some number of teeth for 
the wheel. Having fixed the number, while B is readily 
calculable by Formula 3, we are unable to say whether 
the points K.and 7 will meet, foul, or clear until the ac- 
tual lengths of KL and TL are known. 

[f initial calculation of these lines shows that they are 
not alike, the only seeming possibility is to select another 
number of teeth for the wheel and recalculate for B, KL, 
and TL. And this trial-and-error procedure must be re- 
peated until reasonably accurate correspondence of AL 
and TL results—a tedious* but not difficult process, and 
one which we have undertaken in preparing the graphs 

Here it may be added that if an integral number of 
teeth has been selected for one gear of a pair—and that 
will generally be so—and the graphs then indicate that 
the minimum tooth difference is fractional, in gears of 
large pitch the next higher difference should be selected. 
In small pitches, however, the next smaller difference 
might in some circumstances be risked, as the possible 
overlap for a complete tooth difference is extremely small 
and the slight point interference would be rapidly elimi- 
nated in the running. For gear sectors, fractional tooth 
numbers are occasionally employed. 

In deriving formulas for the minimum tooth difference 
that must exist between an internal wheel and its external 
mate, it shall be assumed that the number of teeth in the 
pinion is known, that certain tooth proportions are to be 
followed, and that from these data the number of teeth 


in the wheel is to be determined. Now let: 
R = Wheel pitch radius 
r = Pinion pitch,radius 
R, = Wheel base radius 
r, = Pinion base radius 
C Center distance = R r 
r = Pinion external radius = r + | 
B = Wheel interference radius 
R Wheel standard internal radius R | 
vy = Pressure angle 


To ascertain whether or not trochoidal interference is 
present in a selected pair of gears, the procedure is: 
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Fig. 3—The interference radius of the internal gear 
is less than the standard inside radius in the set 
shown 
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1) Determine pinion base radius r, by Formula |! 
b) Determine wheel base radius R. by Formula 2 
Determine wheel interference radius B by Formula 3 


Then, if B as calculated be greater than K—1 as in 
Fig. 1, or equal to R—1 as in Fig. 2, continue as now 
follows, and by a method to be detailed later if B be less 
than R—1. 


Determine the angle ein radians where: 


R 
COs € pee she aoe 
B 
Determine the angle y in radians and its tangent where: 
r 
cos } : dn bdake tats ee 
Fe 
Determine the angle ain radians by the formula: 
a = tan) , Tree 
Determine the angie 8in radians by the formula: 
8 =y—e. ee 
Determine the angle @in radians andtits sine where: 
RB? r.2—C 
COs @ see ee ee ee (8) 
sak 
Determine the angle @ in radians and its sine where: 
r 
é @+y¥ +a 3 oli ike (9) 
RX 


This formula depends upon the fact that as the point 
7” of the pinion (Fig. 1) moves through the angle ¢+-y 
+a to the pomt at which the outer circle of the pinion 
intersects the inner circle of the wheel, the point A of the 
wheel moves to the point K through the angle 6+-{ and 
that these two compound angles are necessarily inversel) 
proportional to the pitch radii or directly proportional to 
the angular velocities of the gears. 


Determine the line A LZ opposite the angle @ by the formula 


KL = Bsiné@. 10 
( Determine the line 71 opposite the angle @ by the formula 
TL =r. sing an 


If KL is now shown to be greatel than or equal to 7 / 
the gears trochoidal interference 
Where the difference between A/ and 7/ 
if it indicates interference, it can usually be 
If the ditferencs 


should be free from 
is small, even 
wnored, as 


we have already said. is large and thi 


absolute minimum tooth difference is required to lx 
known, a greater or smaller tooth difference must Ix 


selected, and the calculations repeated 
[t will now be manifest that the essence of our problem 
consists in the solution of the equation : 


B sin @ r.sing 12 
or. if slight clearance be desired, of the equation 
B sin @ r. sing 13 


If B, upon calculation by Formula 3, prove less than 
R—1, the procedure, illustrated by Fig. 3, would be as 


follows: 


(1) Determine the angle ein radians and its tangent where: 


Rk 
COs € (14) 
B 
(m) Determine the angle ¢ in radians by the formula: 
i tane € (15 
, 
(n) Determine the angle ¢’ in radians and its tangent where 
R 
cos 16: 
r | 
Determine the angle ¢’ in radians by the formula 
; . 
a tane’ e 17 
») Determine the angle nin radians by the formula 
n hr 4 18 
Determine the angle y in radians and its tangent: 
Te 
cosy = . 19) 
Tr. 
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(r) Determine the angleain radians by the formula: 
a = tany + 20 


Determine the angle 8 in radians by the formula: 


S8=y+n—e (21 
(t) Determine the angle @in radians and its sine where: 
R 1)? Po C? 
COs @ (22 
Pm 
(uv) Determine the angle @in radians and its sine where: 
r 
0 @ + y¥ a po 23 
R 
(r) Determine the line AL opposite the angle @ by the formula: 
KL (R 1) sin@ (24 
Determine the line 7L opposite the angle @ by the formula: 
TL r-sing 25 
A rereading of the paragraph below Formula 11 will 
show that if trochoidal interference is to be absent AL 
must be greater than or equal to 7L, that is: 
R 1) sin@ r. sing 26) 
or (R 1) sin@ > r.sing (27) 
These formulas, be it noted, apply to gears of any 


pressure angle whose addendum and dedendum are as in 
standard gears. <As, though simple, they are tedious in 
application, for the 1445-deg. system we have prepared 
graphs to replace the more tedious of them—the formu- 
las by which it is ascertained whether or not a selected 
pair of gears suffers from interference demanding en- 
largement of the internal diameter of the wheel. The 
graphs, which have been prepared with the aid of the 
formulas, will be described next week. 

half of this article will appear in next week's 
issue, Because we believe many readers will want to keep «as 


au permanent record the charts in connection with this article 
we propose to print them in the form of Reference Book Sheets. 


The second 





NEXT WEEK 





If vou will dig back into your memory you 
will recall E. G. ne 
magnetic super-hardening of metals as reported 
in this magazine. Pursuing an original line of 
research he had found, for example, that heat- 
treated’ steel dies could be made still harder 


Herbert's discoveries on the 


through the proper application of electro- 
magnetism. You will be glad to hear that Mr. 
Herbert has not been content with his first 


successes, that he has continued his researches 
and will present a further set of findings in the 
next issue -of 4M. 

Other features in preparation are: a sym- 
posium of solutions to the problem of the 
“Puzzling Taper Groove”; the final installment 
of the work on interference in internal involute 
gears by the Messrs. Shaw: the first bronze 
welding electrode: wear limits on locomotives. 
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NEW BOOKS 





ECHANICAL WORLD YEAR BOOK (1932) 
—166 pages, x5 in. Cloth covers. Indexed 
Illustrated. Published by Emmott & Co., Limited, 65 


King St., Manchester, England. Price 1/6 net. 


Forty-fifth of these annual handbooks, the 1932 edition 
contains new sections on electric and gas welding an« 
cutting. Sections on tooth gearing, metals and alloys. 
and structural engineering have been entirely rewritten 
and enlarged, while the remainder have been brought up 
to date. These include information on all shop topics 
from design to maintenance. The new index 1s ar- 
ranged under principal subject headings, with suitable 
cross-references where necessary. As usual, a calendar, 
post office regulations, price and decimal equivalents, 
metric and British conversion tables, and a diary for the 
year are included. Advertisers are listed alphabetically, 
and a classified buyers’ directory is inserted. This is a 
reliable book and an up-to-date one, which while dupl 
cating much of the material contained in American hand 
hooks, nevertheless contains information on European 
practice ordinarily difficult to obtain. 


ANDBOOK OF INDUSTRIAL ELECTRIC 
ITY—By Max Kushlan, electrical engineer. 52> 
pages, 44x7in. Flexible clothboard ludexed 
600 illustrations and diagrams and 118 tables. Published 
by the McGraw-Hill Book Company, Inc., 330 West 
42nd St., New York, N.Y. Price $4.00 
Written by a master electrical worker who for twenty 
years has handled practical details of design, construc 
tion, testing and estimating in power and industrial 
installations, this handbook is planned as a_ reference 
work for electricians and electrical maintenance men 
It answers questions on wiring, inspecting, and maintain 
ing lightingtand machinery and power installations of ail 
explaining complex technical or 
Tables are segregated in a special 


COUCTS. 


kinds, avoiding or 
mathematical terms. 
section and diagrams are made as simple as_ possible. 
metal-working electrical maintenance men and electricians 
should be particularly interested in the sections on elec 
trical machinery, indutrial applications, electrical wiring 
devices and methods, industrial installations, testing, and 
inspection and maintenance. 


ECISIONS OF COURTS AND OPINIONS 
AFFECTING LABOR (1929-1930) — Bulletii 
No. 548 of the United States Bureau of Labor Statistics 
521 pages, 6x9 in. Indexed. Paper cevered. Printed 
by United States Government Printing Office, and for 
sale by Superintendent of Documents, Washington, D.C 
Price, $1.00 
As its title indicates, this bulletin is simply a com- 
pendium of the decisions of courts and opinions aifect- 
ing labor during the years 1929 and 1930. It 
employment contracts, employers’ liability, convict labor. 
eight-hour day, labor organizations, Sunday labor, wages. 
workman's compensation, and similar subjects. [t 1s 
one of a series of bulletins on labor laws of the U. S. 


covers 


AMERICAN MACHINIST 














How They Grind 


Small Tools 


Other firms add their opinions 
and practices to the symposium 
on tool grinding methods and con- 


trol, of which this is the last part 


O SYMPOSIUM of tool practice that does not in- 
N clude the practice of a representative of the auto- 
mobile industry can be considered comprehensive. It is 
difficult, if not impossible, to pick one company that is 
outstanding in any line, but the Plymouth Motor Com- 
pany’s product has attracted considerable attention in 
automobile circles, and a good product proclaims good 
The Plymouth plant employs standard machines 
Its tool practice is therefore compar- 
A brief description of 
Hunt, Master 


practice. 
to a large extent. 
able with that of other industries. 
Plymouth practice is given by E. J. 
Mechanic : 

“All tools used in productive departments are re- 
ground in a separate cutter grinding room. 

“The dull tools are turned into a toolcrib and a similar 
re-sharpened tool is given the operator. These dull tools 
are collected from the tool cribs four times a day and 
taken to the cutter room for re-sharpening. <A similar 
number of deliveries is made from the cutter room to 
replenish toolcrib stocks. All tools used in the fabrication 
of tools, jigs, fixtures and* gages used in the toolroom 
proper are ground by hand in the toolroom by the tool- 
maker working on any one job. 

“When a toolmaker or trouble man is working in a pro- 
duction department, he is not permitted to grind tools by 
hand. He must have the necessary cutting tools on any 
set-up ground in the cutter room so that these tools may 
be duplicated when production takes over the operation 

“All employees in the cutter grinding room work on 

group bonus plan.” 

Destined to be equally as important as the automobile 
industry is airplane manufacture. Many of the airplane 
factories have been recently constructed or equipped and 
t may be presumed they purchased the latest type of ma 
chines and installed up-to-the-minute*shop methods. The 
American Machinist, it will be remembered gave an entire 
issue to a description of the Glenn L. Martin plant at 
Middle River, Md. (AM. Vol. 73, No. 22). 

The metal-cutting practice at this plant does not differ 
ereatly from that of any other industry, but their drilling 


is Important because upon it depends riveting methods 
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pans of 

Is it cheaper to grind new tangs on 

a pedestal grinder, or to grind drills properly on a 
drill grinder? 


A comparison of costs. Here are three 


broken drills. 


they vital H. EF. Vollmer, factory 


manager, is responsible for their tool practice, and his 


which considet 


description of it is particularly interesting because it 
emphasizes the small-drill problem. 

“We require that all cutters, reamers, counterbores, 
special forming tools, etc., be returned for sharpening in 


We do 


tools by 


the toolroom by a man engaged for this work. 
grinding of these 
this to be the 


not permit 
individual workmen 
economical way to handle this type of grinding. 

“We have a drill grinder that takes care of drills from 
; in. diameter up. This drill grinder is placed in the crib 
and all drills in large sizes are ground there. We have 
a specific order that men are not to grind their own drills 

“The majority of small drills are used in portabk 


promuscuous 


and believe most 


1 


electric drills, and upon investigation we found that 
numbers of these drills were being broken due to mis 
grinding and also because drills longer than necessary 


were being used. We first purchased drills shorter than 
the standard length, as the majority of our work ts of 
small diameter through thin thicknesses of material. The 
drill is guided by a bushing, but we cut down considerable 
of the breakage by using a shorter drill which did not 
leave the long length extending out of the bushing. 

“We next decided that it was not practical to have men 
going to the tool crib from all sections of the plant to 
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obtain small drills, as each man would use several per day. 
\Ve now use a system of detailing one man in each de- 
partment, an expert in grinding drills, to have a supply 
of the popular sizes, and the men turn their dull drills 
in to him and obtain sharpened ones. When a sufficient 
number of dull drills have accumulated this one man 
does the grinding. This has resulted in an increase in the 
length of service of the drills and has greatly reduced the 


breakage. 


One company whose drilling is most im- 

portant uses a shorter drill in portable 

drilling machines and finds them to be 

more economical. The same company 

also has one man of a group detailed to 
grind small drills 


“Personally, the writer believes that it is impractical 
to grind all tools in a plant in one separate department 
100 per cent. It would undoubtedly be the best arrange- 
iment, but the saving would be more than eaten up by the 
time of the men. We make a practice of grinding all 
tools in the grinding department, where it is most 
economical, and use the method as outlined above where 
it proves to be the best system. 

“IT would be imterested to know of a drill grinding 
machine that will successfully and economically grind 
small drills.” 

The answer to the letter sent to R. C. Gray, general 
superintendent of the Worthington Pump and Machinery 
Corporation, was an invitation to visit their main plant at 
Harrison, N. J. and see at first hand how the tool prob 
lem is handled. We accepted gladly. 

The practice at this plant, we found, is to grind 100 
per cent of tools in the tool room. .\ny temptation to 
violate this practice is removed by the simple expedient 
of removing from the shop all grinders other than purely 
productive ones. 

The toolmaker problem does not enter to any extent 
because, strictly speaking, while they design and build 
all their jigs and fixtures, their only toolmakers are 
bench hands. But, as the novels say, “That is another 
story.” An article embodying Worthington tool practice 
will appear soon. 

One of our large machine tool manufacturing plants 
enjoys the reputation of having a “show shop” both im 
equipment and practice, and the opinion voiced by its 
superintendent is therefore based upon extensive obser- 
vation of tool grinding practice. 

“It is the writer’s opinion that operators should not be 
allowed to grind any tools except the very simple ones 
such as lathe toolbits, etc. For this purpose it is good 
policy to have a floor grinder in each department re- 
quiring one. All other tool grinding should be segre- 
gated, as nearly 100 per cent as possible, in a single 
department. 

“The reasons for this consolidation of tool grinding 
are fairly obvious. With present-day production methods 
it is practically impossible to produce workmen with the 
varied experience and skill of the much-talked-of “‘all- 
around mechanic” of days gone by. We can trust our 
operators to run one, two, or possibly three, different 
kinds of machines but there our trust must stop. Tool 
grinding requires skill obtained by constant practice and 
we can not expect our machine operators to acquire this 
skill by grinding two or three tools a day. To allow an 
unskilled man to attempt to grind a form tool or an 
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expensive drill on a floor grinder is foolish. Such jobs 
require special grinders and skilled operators. 

“From the economy viewpoint, the writer feels that 
there would be too much idle time charged against the 
tool grinders if each department had its own battery of 
grinders. By making a separate department containing 
tool grinders only, not as many machines are needed and 
the men operating these machines can be shifted aroun: 
in the department to obtain the maximum production of 
sharp tools at the minimum cost. 

“Inaccurately ground tools mean inaccurate work 
Your tool grinder is one of your most highly skilled 
operators. .\ well equipped, well manned, centralized 
tool grinding department will pay big dividends in 
accurate work.” 

The Norton Company might conceivably be accused 
by a suspicious person of being interested in discouraging 
centralized grinding because, where centralization is 
practiced, fewer grinders and consequently fewer wheels 
are used, and those used last longer because they are 
subjected to less abuse. However, the following letter 
from H. W. Dunbar, works manager, does not show any 
such tendency. It is obvious that, inasmuch as_ the 
Norton company furnishes abrasive wheels for tool 
grinding, its knowledge of conditions under which they 
are used should be extensive, and their comments 
enlightening. 

“We do not know of a single shop where 100 per cent 
of the tools are ground in a separate department. How- 
ever, it is our belief that there are such shops. Such a 
practice was started in our shop some years ago but was 
short-lived due to the complaints of the machine opera- 
tors, and was settled by an agreement of the management 
that the operators should be allowed to dress their own 
tools and grind them to such shapes as they deemed 
necessary for proper machining. 

“Where definite tool angles are required, our operators 
dress the top rake in such a manner as not to disturb the 
established angles. 

“We believe that there are machines on the market that 
will grind economically a single angle on a single tool, 
hut, of course, one machine cannot be used for all tools. 

“We do not believe that drill or cutter grinders placed 
in the manufacturing departments are economical. 
Operators are too busy making their incentive rates to 
spend time on this class of tool grinding. 

“Our practice calls for such tools to be ground by the 
tool keeper, and our tool cribs are provided with the 
necessary equipment to take care of this class of grind- 
ing. All drills § in. and larger are machine ground. We 
do not deem free-hand grinding to be safe except for 
smaller sizes.” 


The best way to achieve the practice of 

grinding all tools at a central point is to 

remove all floor grinders from the shop, 

and then find ways of obviating the 
trouble caused thereby 


It would seem that no one can better prescribe the 
technique of economic tool grinding than one who has 
made a study of it with the object of devising methods 
that would make it more simple and accurate. 

The product of William Sellers & Company, Inc., 
covers a wide range, and of this, tool and drill grinders 
are but a relatively small portion. Advice given by their 
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organization, therefore, is the result of both shop and 
engineering experience. Coleman Sellers II], executive 
engineer, sees no difficulty in setting up and maintaining 
a centralized grinding organization, under either inter 
mittent or continuous production practices. To prove 
his point he describes in detail how it may be done. This 
description will also appear separately, at a later date. 

Tom Blair, superintendent of the Gifford-Wood com 
pany, of Hudson, N. Y., thinks that most shop executives 
will agree that the average mechanic does not know how 
to grind a tool, or if he does, he does not do it prop. rly. 
He believes that the small shop will have to put up with 
such conditions because centralized grinding would add 
materially to the overhead, and management will look 
askance at any increase in overhead for some time 10 
come, 

IF. S. Blackall, Jr., vice-president and general manage 
of the Taft-Pierce Manufacturing Co., replied to out 
inquiry as follows: 

“Your correspondent’s views are largely an expressio 
of my own experience in facing the problem. Any effort 
to take the grinding of tools and drills out of the hand 
of the operators meets with immediate and stubborn re 
sistance; yet, unquestionably, this very action would 
result in substantial savings in the average shop. 

“We are still considering this problem, and one of 
these days hope to work out some practicable sysiem 
whereby drill grinding especially and tool grinding in 
general will be done in a uniform and standardized 
manner in a central department.” 


Where old habits are to be changed it is 
best to change slowly, and. if possible, 
imperceptibly 


Sydney Cornell, of New York, N. \ 
Cornelius, of Coventry, Warks, England, professional 
engineers, see no obstacle to the practice and quote names 


and James Rk 


if concerns where the practice is in use. [In some cases, 
however, toolmakers and service men are not included m 
the 100 per cent. 

Mr. Cornelius states that it is common practice on thi 
continent, even to the extent of having men go to a 
central tool crib for new tools, though this may have 
as its object the conservation of tool steels rather than 
economy of time. 

Letters were written to several tool manufacturers 
asking for criticisms of present practices and suggestions 
for betterment from the manufacturer’s point of view 
Some of them were reluctant to place themselves in the 
position of criticising their customers, but this attitude in 
itself is significant. On the other hand some reserved 
The Union 
for instance, wrote as 


their criticism and gave constructive advice 
wist Drill Co. of Athol, Mass., 
follows: 

“We are interested in your letter about drill sharpen 
ing and especially in the third paragraph in regard to 
centralized tool grinding. This paragraph refers to the 
importance of having the lips of a drill exactly the same 
length so that excess wear on the drill and bushing will 
he avoided, also a tendency toward breakage due to this 
eccentricity. We want to say emphatically that we be 
lieve this is a great source of trouble in the use of twist 
drills. 

“In the manufacture of drills we even go so far as to 
nuil the flutes with a single cutter indexing over 180 deg 
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rather than to follow the usual practice of milling both 
flutes at the same time with two cutters. We do this lx 
cause we. believe it is extremely difficult to produce an 
accurately milled drill im any other way due to one cutter 
becoming dull more quickly than the other and to the lack 
of accuracy likely to be experienced in setting two cutters 
in relation to each other. If a drill is not right to start 
with, it is pretty hard to sharpen it so that it will be 
right 

“We believe that machine grinding and proper inspec 
tion of the points is of the greatest importance im getting 
the fullest return on the dollar invested in twist drills 
Very frequently concerns spend many hundreds of 
dollars in testing drills and will not spend even a modet 
ate sum for the purchase of a grinder. To our mind 
this appears to be ‘penny wise and pound foolish.’ ” 


This is the last of three 


onsecutive art le ‘ prising : vine 
po n of tool grinding practice ' t 


Butane for Heat Treating 
A! LEAST two automotive manufacturers—one in 


Pennsylvania, the other in Michigan—have effected 
economies amounting to several hundred dollars a month 
by substituting butane for city gas in heat-treating fu 
naces. Butane is a light volatile petroleum by-product 
of natural gas wells in West Virginia, Oklahoma and 


other states. It is reported to sell at a wholesale pric 


> 


of 34 to 44 cents a gallon, f.o.b. wells. Contracts for 
its delivery in tank cars over a long period of time can 
be made, thus justifving the small investment im equip 
ment required to store and utilize it 

The fuel has a igh heating value, and the cost per 
heat unit is reported materially lower than that of city 
gas in many localities. It is stored in liquid form and 
can be used in the same burners that are employed for 
city gas, but this necessitates special mixing equipment 
that is not needed if burners are converted to meet the 
requirements of butane. The fuel is stored in a tank 
of approved form outside the buildings in which it 1s 
to be used. It may be drawn off in liquid form and 
run through a vaporizer, or be taken from the top of 
the tank in the form of a gas, run through a reducing 
valve, then used direct 

In the latter case, heat required tor vaporization can 
be and is taken from the atmosphere. Up to the middle 
of December, no external source of heat was required 
at the Pennsylvania plant, although one has been pro 
vided for cold weather. In this instance, a small boilet 
provides steam which can be run through a coil insid 
the storage tank, the heat thus applied vaporizing enough 
fuel to maintain the required gas pressure at the top ot 
the tank. When fuel is drawn off in liquid form, steam 
or any other source of heat can be used in the vaporiz 
ing device, and the amount of heat required is not higl 

Fire hazard is reduced, since the air-to-gas ratio rang: 
over which combustion is possible is much narrowe1 
than that with city gas mixtures. Underwriter’s approval 
is not difficult to secure if reasonable precautions art 
taken in making the installation. Experiments in using 
the gas for carburizing are in progress and are said to 
promise economies as compared to solid carburizing 
agents, but as yet this phase of the use of butane has 
not. to the writer's knowledge, extended much bevond 


the experimental stage. 


369 








WEIGHTS 


RATES and COSTS 





Last week the author explained the derivation of 
tables for solving shop problems. Here are some 
practical applications of the principle, including a 


group presented as two Reference Book Sheets 





Wi HAVE now to consider the actual application 
of these tables in solving problems of weight, rate 
or cost. For instance, one of the most used formulas in 
the machine shop is the standard time formula, which is: 


T pat 
T x Rx — 
12 FxS 
where 7’ =standard or allowed time in minutes. 
R =factor for relaxation, tool attention, etc. 
D =diameter of work in inches. 
L =length of work ininches. 
F =feed per revolution of the tool in inches. 
S =speed of the work or tool in feet per minute. 
\ssuming that the relaxation, tool attention. etc., will 
amount to 20 per cent, R will equal 1.20, and the formula 
becomes : 
DxL 
T =0.314x 
FxS 
In building up a chart, the extreme limits of the vari 
ables must be known so as to know how far to extend 
each chart. Therefore, it will be assumed that the limits 
are: 
D will vary from fin. to 50in 
L will vary from 5in. to 100in. 
F will vary from 0.001 in. to 0. 200in. per revolution. 


S will vary from 10 ft. to 500 ft. per minute. 

It is apparent that since both D and L are in the 
numerator, are both in inches, and overlap in their scales, 
that they can be combined into one chart having a range 
of from 4 in. to 100 in. This chart will be known as 
the “Diameter and Length Chart.” 

The number nearest to 4 in the G series of Table V 
(previous article) is 0.251; this will start the G series 
of the D and L chart. Continue the G series as in Table 
V (0.251, 0.257, 0.263, 0.269, 0.275, etc.) until 100 is 
reached. Opposite 0.251 in the G series start the 4 
series with 0 and continue the A series (0, 1, 2, 3, 4, 
5, etc.) until each number in the G series has a number 
in the A series opposite it. This chart is now complete 
and is shown in Table VI. 

The next step will be the ‘Feed Chart.’’ The number 
nearest to 0.001 in the G series of Table V is 0.00100; 
this, therefore, will be the start of the G series of the F 
chart. Continue the G series as in Table V (0.00100, 
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0.00102, 0.00105, 0.00107, 0.00110, ete.) until 0.200 is 
reached. Referring to the formula it will be noted that 
F is in the denominator. When this is the case, it is 


necessary to start the 4 series at the end of the G series 
and work backwards. In other words, when one of the 
variables is in the denominator, the A series of this 
chart decreases as the G series increases. Thus the 0 in 
the A series will be opposite 0.200 in the G series, 1 
opposite 0.195, 2 opposite 0.191, 3 opposite 0.186, ete. 
Continue the A series (0, 1, 2, 3, 4, 5, etc.) backwards 
until each number in the G series has a number in the 
A series opposite it. This chart is now complete and is 
shown in Table VII. 

The last step will be the “Speed Chart.” The number 
nearest 10 in the G series of Table V is 10.0; this will 
be the start of the G series of the S chart. Continue the 
G series as in Table V (10.0, 10.2, 10.5, 10.7, 11.0, etc.) 
until 501 is reached. Since S is also in the denominator, 
the A series will decrease as the G series increases, simi- 
lar to the F chart. However, since this is the last chart 
to be made for this formula, 0 will not necessarily be the 
number in the 4 series opposite 500 in the G series. Up 
to this point no attention has been paid to the 400 num- 
bers added to Table V, nor to that part of this 400 
numbers which has been used in the D and L and Ff 
charts, nor to the constant 0.314 in the equation. It can 
he shown that the net effect of all these is merely to 
change each term of the A series of the last chart (the 
S chart in this case) by a fixed amount. In other words, 
the number opposite 501 in the G series is not 0, but 
0 + K. The number opposite 490 in the G series will 
be 1 + K, opposite 479 will be 2 + K, opposite 468 
will be 3 +- K, etc. XK is found in the following manner : 

Since T in the formula is to be solved by the addition 
of the four A numbers in the three charts, the sum of 
any of these four A numbers should equal the 4 number 
for the corresponding 7 in Table \, the answer chart. 


Assume: 
D =1.00in \ No. 60 
L 10.0in. A No. =160 
F =0.02Uin.. rev. A No. =100 
S 501 fr. min ANo. = O+K 
SUM 320 ++ K 


under these conditions 
0.314 x 
0.020 x 501 


1.00 x 10.0 


= 0.314 standard minutes 


The nearest .4 number to 0.314 in the G series of the 
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\nswer Char: (Table V) is 350. Therefore, 320 + K 
= 350, and K =—30. Thus 30 in the A series will be 
opposite 501 in the G series, 31 opposite 490, 32 opposite 
479, 33 opposite 468, etc. Continue the 4 series (30, 
31, 32, 33, 34, 35, etc.) backwards until each number 
in the G series has a number in the A series opposite it. 
This chart is now complete and is shown in Table VIII. 

The three charts are now ready for use. To determine 
the standard time allowed, add together the 4 numbers 
opposite the respective G numbers for diameter, length, 
feed, and speed; find this sum in the 4 series of Table V 
(answer chart) and opposite it in the G series will be 
the standard time required. For example, assume that a 
cylinder of cast iron, whose diameter is 194 in. and 
length 42 in. is to be machined at a feed of 0.035 in. 


per revolution and at a speed of 80 ft. per minute. Find 

the allowed time, 7. 

From the D& Lchart, the A No. opposite 19} in 19.1) 188 

From the D & Lchart, the A No. opposite 42:1 41.7) 222 

From the F chart, the A No. opposite U. 035: ). 0347 76 

From the S chart, the A No. opposite 80 fr. (79.4 110 
Total 596 


From the Answer Chart, the G number opposite 596 
is 91.2 = T. This answer of 91.2 minutes compares 
with an answer of 90.7 obtained with logarithms or an 
error of 0.55 per cent. 

Sometimes it is necessary to extend the range of the 
charts after they have been established. Such was the 
case with the diameter and length chart where it was 
found that diameters and lengths less than 0.251 in. were 
heing encountered. Since 0.251 in the G series is oppo 
site zero in the / series, it is apparent that diameters 
and lengths less than 0.251 in. will have negative 1 
numbers, and that subtraction will be necessary. How 
ever, direct subtraction may be avoided by substituting 
999 for — 1, 998 for — 2, 997 for 3, 996 for 4, 
etc., and using these numbers like any other 
the net effect will be that the 4 number for the answer 
will be 1,000 too high and therefore 1,000 must be sub 
tracted. Since the 4 the answer chart 
extends to 1,000 there is little likelihood that an error 
will be made by forgetting to subtract 1,000 from the 
A number, as it will be impossible to find the given 
number. Ne difficulty should be experienced in extend- 
ing the chart in the opposite direction (above 100 in.). 

Similarly, it may be found necessary to extend the feed 
chart to feeds greater than 0.200 in. per revolution. This 
was done in exactly the same way, keeping in mind that 
/’ is in the denominator. Also the speed chart was 
extended to 1000 ft. per minute. These extensions are 
included in Tables VI, VII and VITI. 


Sometimes the allowed machining time 


1 numbers: 


series of only 


s calculated 


from r.p.m., feed, and length. Since 
12S 
r.p.m. then 
rb 
L 
T=1.2 5 
Fxgr.p.n 


Charts 5, 6, and 7 for T, L, 
used for the new formula: thus all that is needed is a 
chart for r.p.m. This chart is obtained exactly like the 
S chart was obtained as explained above, and is shown 
in Table IX. 

In the case of milling machines, and a few others, the 
feeds are generally available as “feed per minute” in 
stead of “feed per revolution.” Since feed per minute 
feed per revolution r.p.m., then 


and | respectively, may he 
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aed 


feed per minute 
Charts for T and L are available, and a chart for feed 
per minute may be obtained exactly like the S chart was 
lable \ 


were designed as 


obtained as explained above, and is shown in 

\Ithough Charts 6 to 10 inclusive 
an aid in solving for the standard time 7, 
used without the chart to 
formula. For example, assume that a 
diameter is to be turned at 
per minute; what r.p.m. will be required? 

Krom the ) and L chart, the 4 number corresponding 
to 4 in. diameter is No. 30; from the speed chart, the «1 
number corresponding to 170 ft. per min. is 77. The 
sum of these two numbers is No. 107. Since the r.p.m 
number supplants the S and /) numbers in solving for 
I’, this No. 107 must be the r.p.m. number for this com 
ination of S and DP), and the G number opposite 107 in 
the speed chart must be the r.p.m. desired. Thus 1,290 
r.p.m. 1s the answer. 


they may be 


answer solve intermediate 


brass rod 4 in. 


a surface speed of 170-feet 


In a like manner, feed per minute may be calculated 


by adding the 4 numbers for J), F, S, or for r./ 
j 


ane 
and opposite the sum in the feed per minute chart 
will be found the required feed per minute 

Sometimes it is necessary to check the r.p.m. required 
against the r.p.m. available during the 
culating the standard time, to avoid specifying a higher 
r.p.m. than is available. The 
trate the method used: 


process ot cal 


following case will illus 


D 16 in. L=4in. F=0.015 in. S=170 fr. per min 
Max. r.p.m. available = 650 
D= Vo in from D and L chart ./ No 30 
S=170 fr from S chart 4 No 77 
Poral 107 =1.290 r.p.m 
Since 650 r.p.m No. 137 is the maximum availabl 
this No. 137 must be used in place of No. 107 
r.p.m 650 from r.p.m. chart ./ No. 137 
L 4in from D&L chart No. 120 
F 0.015in from F chart 4 No. 112 
from answer chart 369 0.490 min 
In preparing new charts, the use of a chart m which 


the standard G series, with the decimal points omitted, 
has been previously typed (and checked) is extreme) 
useful. One third of such a chart is shown in Table II 
lt is only necessary to fill in the 4 series and the decimal 


points of the G series and label the chart to complete it 


Table XI 





G \ G \ G \ G \ GG \ G \ G \ 


102 145 204 288 407 575 813 
105 148 209 295 417 589 832 
107 151 214 302 427 603 851 
110 155 219 309 437 617 871 
112 158 224 316 447 631 89) 
115 162 229 324 457 646 912 
117 166 234 33] 468 661 933 
120 170 240 339 479 676 955 
123 174 245 347 490 692 977 
126 178 251 355 501 708 100 
129 182 257 363 513 724 102 
132 186 263 372 525 741 105 
135 191] 269 380 537 759 107 
138 195 275 389 550 776 110 
14] 200 282 398 562 794 112 





with exponents other than unity, such as a square (2), 
a cube (3), a square root (VU 50) or a cube root (0.33) 


Up to this point, only first-power variables have been 


considered; many formulas, however, contain variables 


) 
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These variables are handled in the same manner as 
variables with an exponent of unity, except that a dif- 
ferent G series is required for each different exponent. 

The G series for any exponent may be computed from 


the following formula: 


A 
logG 
100A 
where NV the exponent or power of the variable. 
A any term of the initial 4 series 
G = the corresponding term of the initial G series. 


(By initial 4 and G series is meant those series used in 
preparing the final series. For example, the series in 
Table IV are initial series. ) 

With a four-place table of logarithms it is a simple 
matter to construct an initial G series by substituting 
the given exponent N in the above formula, and sub- 
stituting successively 0, 1, 2, 3, 4, 5, 6, ete., for 4. 

If the exponent contains two figures or less to the 
right of the decimal point (for example .\V 0.50, N 
1.41, N 3.00) the G series will repeat after ten 1s 
reached ; again when one hundred is reached, etc., in a 
manner similar to the standard 100-term G 
therefore it will not be necessary to extend the initial G 
series beyond 10.0. When there are three or more 
figures to the right of the decimal point (for example 
V = 0.333, N = 0.4375) it may be necessary to extend 
the G series above 10.0 or below 1.00, depending on the 
limits of the variable. 

\ log slide rule may also be used to compute new G 
Semi-logarithmic cross-section paper is useful at 


series, 


series. 
times but generally the accuracy is not sufficient. 

It will be noted that G series for exponents which are 
integers and reciprocals of integers are very closely 
related to the standard G for example, the G 
series for N } consists of the standard G series with 
every second term omitted. 

Other functions of variables (for example sin x, tan 
x, log x) can be charted quite easily. The method de- 
pends somewhat on the function itself and the limits of 
the variable. The method of handling the following 
formula is typical: 


series : 


P EI Cos ?@ 
\ slight rearrangement is necessary : 
P ‘cos OE] 


By this time it is quite apparent that the standard G 
and A series are linked up to each other by the following 
formula ; 

1 


logG 


100 
where G is a number to be multiplied by the addition of 
Al. It is obvious that G may be replaced by any function 
A 
100 
Since Cos 6 is always unity or less, the A series should 
he started at zero and go downward, in other words sub 


to be multiplied. In other words, log (cos 6) 


stitute successively 0, 1, —2, —3, —4, —5, etc., for A 
in the formula: log (cos 6) . The start of the 6 
100 
chart will be as follows: 
0 
A (initial Cos @ G deg { (revised 
0 1.00 0 200 
| 0.977 12.2 199 
2 0.955 17.2 198 
3 0.933 21.1 197 
4 0.912 24.2 196 
) 0.891 27.0 195 





The A (initial) series with 


A (revised) series is the 
200 numbers added to keep the 4 series from becoming 
negative for the usual values of 6, and should he the 4 
series for the 6 chart. 

The charting of E 
prepared should offer no difficulty. Naturally the answer 


and / after the 6 chart has been 


chart, Table V, will be the chart for P. 

Learning how to construct these charts is really less 
difficult than learning to operate a slide rule. Nearly 
every organization has at least one man whose makeup 
is such that he would relish the opportunity of doing this 
work as a side job. It would be advisable for him to 
chart several simple formulas before attempting the more 
difficult Eventually new short-cuts towards sim 
plification and ease will become apparent. 

The users of these charts also find certain short-cuts 
of their own, and have memorized many of the key 4 
numbers. For example, to multiply any given G number 
by 2 it is only necessary to add 30 numbers to its 4 
number. Memorizing certain feed and speed combina- 
tions which were frequently used led to the adoption of 
a table of 4 numbers arranged according to definite 
metals and operations which consisted of the sum of the 
feed and speed A numbers corresponding. This move, 
besides making it unnecessary to look up the feed and 
speed for a given metal and operation, eliminated the 
two feed and speed charts and substituted one much 
simpler metals and operations chart. 

These charts have been constructed for a wide range 
of subjects and have given complete satisfaction; they 
are not difficult to construct, and are adaptable for use 
by girl clerks; decimal point errors have been eliminated 
entirely and other errors have been greatly reduced. 


ones. 
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American Machinist 
Reference Book Sheet 
“ = 7 >] " 
APPLIED PROGRESSION TABLES 
DIAMETER AND LENGTH CHART FEED CHART SPEEDS CHART 
(Table 6) | (Table 7) (Table &) 

G A G A i we FY G N G A G ye war GAtli|GaA 
0.0102 861 | 0.102 961 | 1.02 oI 10.2 161 || 0.000324 279 | 6.00324 179 | 0.0324 79 | 0.324 979 10.2 199 102 99 
0.0105 862 |} 0.105 962] 1.05 62 | 10.5 162 || 0.000331 278 | 0.00331 178 | 0.0331 78 | 0.331 978 10.5 198 165 98 
0.0107 863 | 0.107 963 | 1.07 63 10.7 163 || 0.000339 277 | 0.00339 177 | 0.0339 77 | 0.339 977 || 10.7 197 107. 97 
0.0110 964 | 0.110 864 | 1.10 64 11.0 164 || 0.000347 276 | 0.00347 176 | 0.0347 76 | 0.347 976 || 11.0 196 110 9% 
0.0112 865 | 0.112 965 | 1.12 65 11.2 165 0.000355 275 | 0.00355 175 | 0.0355 75 | 0.355 975 || 11.2 195 112 95 
0.0115 866 | 0.115 966 | 1.15 66 11.5 166 || 0.000363 274 | 0.00363 174 | 0.0363 74 | 0.363 974 11.5 194 115 94 
0.0117 867 | 0.117 967 | 1.17 67 i1.7 167 || 0.000372 273 | 0.00372 173 | 0.0372 73 | 0.372 973 11.7 193 117. 93 
0.0120 868 | 0.120 968 | 1.20 68 12.0 168 0.000380 272 | 0.00380 172 | 0.0380 72 | 0.380 972 12.0 192 120 92 
0.0123 869 | 0.123 969 | 1.23 69 12.3 169 0.000389 271 | 0.00389 171 | 0.0389 71 | 0.389 971 12.3 191 123 91 
0.0126 870 | 0.126 970 | 1.26 70 12.6 170 0.000398 270 | 0.00398 170 | 0.0398 70 | 0.398 970 12.6 190 126 90 
0.0129 871 | 0.129 971 | 1.29 71 | 12.9 171 0.000407 269 | 0.00407 169 | 0.0407 69 | 0.407 969 12.9 189 129 89 
0.0132 872 | 0.132 972 | 1.32 72 13.2 172 0.000417 268 | 0.00417 168 | 0.0417 68 | 0.417 968 || 13.2 188 | 132 88 
0.0135 873 | 0.135 973 | 1.35 73 13.5 173 0.000427 267 | 0.00427 167 | 0.0427 67 | 0.427 967 || 13.5 187 | 135 87 
0.0138 874 | 0.138 974 | 1.38 74 13.8 174 0.000437 266 | 0.00437 166 | 0.0437 66 | 0.437 966 || 13.8 186 | 138 86 
0.0141 875 | 0.141 975 | 1.41 75 | 14.1 175 0.000447 265 | 0.00447 165 | 0.0447 65 | 0.447 965 || 14.1 185 | 141 85 
0.0145 876 | 0.145 976 | 1.45 76 14.5 176 0.000457 264 | 0.00457 164 | 0.0457 64 | 0.457 964 14.5 184 145 84 
0.0148 877 | 0.148 977 | 1.48 77 14.8 177 0.000468 263 | 0.00468 163 | 0.0468 63 | 0.468 963 14.8 183 148 83 
0.0151 878 | 0.151 978 | 1.51 78 15.1 178 0.000479 262 | 0.00479 162 | 0.0479 62 | 0.479 962 15.1 182 151 82 
0.0155 879 | 0.155 979 | 1.55 79 15.5 179 0.000490 26! | 0.00490 16! | 0.0490 61 | 0.490 96! 15.5 181 155 81 
0.0158 880 | 0.158 980 | 1.58 80 | 15.8 180 0.000501 260 | 0.00501 160 | 0.0501 60 | 0.501 960 15.8 180 158 80 
0.0162 88! | 0.162 98! | 1.62 81 | 16.2 181 0.000513 259 | 0.00513 159 | 0.0513 59 | 0.513 959 16.2 179 162 79 
0.0166 882 | 0.166 982 | 1.66 82 | 16.6 182 0.000525 258 | 0.00525 158 | 0.0525 58 | 0.525 958 16.6 178 166 78 
0.0170 883 | 0.170 983 | 1.70 83 17.0 183 0.000537 257 | 0.00537 157 | 0.0537. 57 | 0.537 957 17.0 177 | 170 77 
0.0174 884 | 0.174 984 | 1.74 84 17.4 184 0.000550 256 | 0.00550 156 | 0.0550 56 | 0.550 956 17.4 176 174 76 
0.0178 885 | 0.178 985 | 1.78 85 17.8 185 0.000562 255 | 0.00562 155 | 0.0562 55 | 0.562 955 17.8 175 178 75 
0.0182 886 | 0.182 986 | 1.82 86 18.2 186 0.000575 254 | 0.00575 154 | 0.0575 54 | 0.575 954 18.2 174 182 74 
0.0186 887 | 0.186 987 | 1.86 87 | 18.5 187 0.000589 253 | 0.00589 153 | 0.0589 53 | 0.589 953 18.6 173 186 73 
0.0191 888 | 0.191 988 | 1.91 88 | 19.1 188 || 0.000603 252 | 0.00603 152 | 0.0603 52 | 0.603 952 19.1 172 191 72 
0.0195 889 | 0.195 989 | 1.95 89 | 19.5 189 0.000617 251 | 0.00617 151 | 0.0617 51 | 0.617 951 19.5 171 195 71 
0.0200 890 | 0.200 990 | 2:00 90 | 20.0 190 || 0.00063! 250 | 0.0063) 150 | 0.0631 50 | 0.63! 950 20.0 170 200 70 
0.0204 891 | 0.204 991 | 2.04 91 | 20.4 191 || 0.000646 249 | 0.00646 149 | 0.0646 49 | 0.646 949 20.4 169 204 69 
0.0209 892 | 0.209 992 | 2.09 92 20.9 192 0.00066! 248 | 0.00661 148 | 0.0661 48 | 0.661 948 | 20.9 168 209 68 
0.0214 893 | 0.214 993 | 2.14 93 21.4 193 0.000676 247 | 0.00676 147 | 0.0676 47 | 0.676 947 21.4 167 214 67 
0.0219 894 | 0.219 994 | 2.19 94 21.9 194 0.000692 246 | 0.00692 146 | 0.0692 46 | 0.692 946 21.9 166 219 66 
0.0224 895 | 0.224 995 | 2.24 95 22.4 195 0.000708 245 | 0.00708 145 | 0.0708 45 | 0.708 945 22.4 165 224 65 
0.0229 896 | 0.229 996 | 2.29 9% 22.9 196 0.000724 244 | 0.00724 144 | 0.0724 44 | 0.724 944 | 22.9 164 229 64 
0.0234 897 | 0.234 997 | 2.34 97 23.4 197 || 0.000741 243 | 0.00741 143 | 0.0741 43 | 0.741 943 23.4 163 234 63 
0.0240 898 | 0.240 998 | 2.40 98 24.0 198 || 0.000759 242 | 0.00759 142 | 0.0759 42 | 0.759 942 || 24.0 162 240 62 
0.0245 899 | 0.245 999 | 2.45 99 24.5 199 || 0.000776 241 | 0.00776 141 | 0.0776 41 | 0.776 941 24.5 16! 245 61 
0.0251 900 | 0.251 0 2.51 100 25.1 200 || 0.000794 240 | 0.00794 140 0.0794 40 | 0.794 940 25.1 160 251 60 
0.0257 901 | 0.257 | 2.57 101 25.7 201 || 0.000813 239 | 0.00813 139 | 0.0813 39 | 0.813 939 | 25.7 159 257 (59 
0.0263 902 | 0.263 2 | 2.63 102 26.3 202 0.000832 238 | 0.00832 138 | 0.0832 38 | 0.832 938 || 26.3 158 263 58 
0.0269 903 | 0.269 3 | 2.69 103 26.9 203 0.00085! 237 | 0.00851 137 | 0.0851 37 | 0.851 937 26.9 157 269 57 
0.0275 904 | 0.275 4 2.75 104 27.5 204 0.00087! 236 | 0.00871 136 | 0.0871 36 | 0.871 936 27.5 156 275 (56 
0.0282 905 | 0.282 5 | 2.82 105 28.2 205 0.000891 235 | 0.00891 135 | 0.0891 35 | 0.891 935 28.2 155 282 55 
0.0288 906 | 0.288 6 | 2.88 106 28.8 206 0.000912 234 | 0.00912 134 | 0.0912 34 | 0.912 934 28.8 154 288 54 
0.0295 907 | 0.295 7 | 2.95 107 29.5 207 || 0.000933 233 | 0.00933 133 | 0.0933 33 0.933 933 29.5 153 295 53 
0.0302 908 | 0.302 8 3.02 108 30.2 208 || 0.000955 232 | 0.00955 132 | 0.0955 32 | 0.955 932 30.2 152 302 52 
0.0309 909 | 0.309 9 | 3.09 109 30.9 209 0.000977 231 | 0.00977 131 | 0.0977. 31 | 0.977 931 30.9 #151 309 «5 
0.0316 910 | 0.316 10 | 3.16 110 31.6 210 || 0.00100 230 | 0.0100 130 | 0.100 30 1.00 930 || 31.6 150 316 50 
0.0324 911 | 0.324 I! | 3.24 III 32.4 211 || 0.00102 229 | 0.0102 129 | 0.102 29 32.4 149 324 49 
0.0331 912 | 0.331 12 | 3.31 112 33.1 212 || 0.00105 228 | 0.0105 128 | 0.105 28 33.1 148 331 48 
0.0339 913 | 0.339 13 | 3.39 113 33.9 213 || 0.00107 227 | 0.0107 127 | 0.107 27 33.9 147 339 «47 
0.0347 914 | 0.347 14 | 3.47 114 | 34.7 214 || 0.00110 226 | 0.0110 126 | 0.110 26 34.7 146 347 46 
0.0355 915 | 0.355 15 3.55 115 35.5 215 || 0.00112 225 | 0.0112 125 | 0.112 25 35.5 145 355 45 
0.0363 916 | 0.363 16 3.63 116 | 36.3 216 || 0.00115 224 | 0.0115 124 | 0.115 24 36.3 144 363 44 
0.0372 917 | 0.372 17 | 3.72 117 | 37.2 217 | 0.00117 223 | 0.0117 123 | 0.117 23 37.2 143 372 43 
0.0380 918 | 0.380 18 | 3.80 118 | 38.0 218 || 0.00120 222 | 0.0120 122 | 0.120 22 38.0 142 | 380 42 
0.0389 919 | 0.389 19 3.89 119 38.9 219 || 0.00123 221 | 0.0123 121 | 0.123 21 38.9 141 389 «41 
0.0398 920 | 0.398 20 3.98 120 | 39.8 220 || 0.00126 220 | 0.0126 120 | 0.126 20 39.8 140 398 40 
0.0407 921 | 0.407 21 4.07 121 | 40.7 221 || 0.00129 219 | 0.0129 119 | 0.129 19 40.7. 139 4u7 39 
0.0417 922 | 0.417 22 4.17 122 41.7 222 || 0.00132 218 | 0.0132. 118 | 0.132 18 41.7 138 417 38 
0.0427 923 | 0.427 23 4.27. 123 | 42:7 223 || 0.00125 217 | 0.0135 117 | 0.135 17 Tables 42.7 137 427 (37 
0.0437 924 | 0.437 24 4.37. 124 | 43.7 224 || 0.00138 216 | 0.0138 116 | 0.138 16 ; 43.7 136 437 36 
0.0447 925 | 0.447 25 4.47 125 44.7 225 || 0.00141 215 | 0.0141 115 | 0.141 15 6, 7. 8 44.7 135 | 447° 35 
0.0457 926 | 0.457 26 4.57 126 | 45.7 226 0.00145 214 | 0.0145 114 | 0.145 45.7 134 | 457 34 
0.0468 927 | 0.468 27 | 4.68 127 | 46.8 227 || 0.00148 213 | 0.0148 113 | 0.148 = 13 of the 46.8 133 | 468 33 
0.0479 928 | 0.479 28 4.79 128 47.9 228 0.00151 212 | 0.0151 112 | 0.151 12 article 47.9 132 479 32 
0.0490 929 | 0.490 29 4.90 129 | 49.0 229 0.00155 211 | 0.0155 Il | 0.155 i 49.0 131 490 31 
0.0501 930 | 0.50! 30 5.01 130 | 50.1 230 0.00158 210 | 0.0158 110 | 0.158 10 | “Weights, || 50.1 130 | 501 30 
0.0513 931 | 0.513 31 5.13 131 | 51.3 231 0.00162 209 | 0.0162 109 | 0.162 51.3 129 513 29 
0.0525 932 | 0.525 32 5.25 132 | 52.5 232 || 0.00166 208 | 0.0166 108 | 0. 166 8 | Rates 52.5 128 525 28 
0.0537 933 | 0.537 33 5.27 133 53.7 233 0.00170 207 | 0.0170 107 | 0.170 a oni 53.7 127 $37 27 
0.0550 934 | 0.550 34 5.50 134 | 55.0 234 || 9.00174 206 | 0.0174 106 | 0.174 6 | 55.0 126 | 550 26 
0.0562 935 | 0.562 35 $62 135 | 56.2 235 0.00178 205 | 0.0178 105 | 0.178 5 Costs” $6.2 125 562 25 
0.0575 936 | 0.575 36 5.75 136 57.5 236 0.00182 204 | 0.0182 104 | 0.182 4 57.5 124 575 24 
0.0589 937 | 0.589 37 5.89 137 58.9 237 || 0.00186 203 | 0.0186 103 | 0.186 3 58.9 123 589 23 
0.0603 938 | 0.603 38 6.03 138 60.3 238.|| 0.00191 202 | 0.0191 102 | 0.191 2 60.3 122 | 603 22 
0.0617 939 | 0.617 39 6.17 139 61.7 239 0.00195 201 | 0.0195 101 | 0.195 1 61.7 121 617 2 
0.0631 940 | 0.63! 40 6.31 140 63.1 240 || 0.00200 200 | 0.0200 100 | 0.200 0 63.1 120 631 20 
0.0646 941 | 0.646 41 6.46 141 64.6 241 || 0.00204 199 | 0.0204 99 0.204 999 64.6 119 646 19 
0.0661 942 | 0.66! 42 6.61 142 66.1 242 || 0.00209 198 | 0.0209 98 0.209 998 66.1 118 66! 18 
0.0676 943 | 0.676 43 6.76 143 67.6 243 || 0.00214 197 | 0.0214 97 0.214 997 67.6 117 676 (17 
0.0692 944 | 0.692 44 6.92 144 69.2 244 || 0.00219 196 | 0.0219 9% 0.219 996 69.2 116 692 16 
0.0708 945 | 0.708 45 7.08 145 70.8 245 || 0.00224 195 | 0.0224 95 0.224 995 | 70.8 115 708 15 
0.0724 946 | 0.724 46 7.24 146 72.4 246 || 0.00229 194 | 0.0229 94 0.229 994 72.4 114 724 14 
0.0741 947 | 0.741 47 7.41 147 74.1 247 || 0.00234 193 | 0.0234 93 0.234 993 | 74.1 103 741 13 
0.0759 948 | 0.759 48 7.59 148 75.9 248 0.00240 192 | 0.0240 92 0.240 992 Tables || 75.9 112 759 12 
0.0776 949 | 0.776 49 7.76 149 77.6 249 0.00245 191 | 0.0245 91 0.245 991 | 77.6 111 776 | 
0.0794 950 | 0.794 50 7.94 150 79.4 250 | 0.00251 190 | 0.0251 90 | 0.251 990 9, 10 79.4 110 794 10 
0.0813 951 | 0.813 51 8.13 151 81.3 251 || 0.00257 189 | 0.0257 89 | 0.257 989 | | 81.3 109 813 9 
0.0832 952 0.832 52 8.32 152 83.2 252 || 0.00263 188 0.0263 88 | 0.263 988 on |} 83.2 108 832 8 
0.0851 953 | 0.851 53 8.51 153 85.1 253 0.00269 187 | 0.0269 87 | 0.269 987 next | 85.1 107 8517 
0.0871 954 | 0.871 54 8.71 154 87.1 254 0.00275 186 | 0.0275 86 0.275 986 87.1 106 871 6 
0.0891 955 | 0.891 55 8.91 155 89.1 255 0.00282 185 | 0.0282 85 0.282 985 page | aot 105 891 5 
0.0912 956 | 0.912 56 9.12 156 91.2 256 0.00288 184 | 0.0288 84 0.288 984 91.2 104 912 4 
0.0933 957 | 0.933 57 9.33 157 93.3 257 0.00295 183 | 0.0295 83 0.295 983 93.3 103 933 3 
0.0955 958 | 0.955 58 9.55 158 95.5 258 0.00302 182 | 0.0302 82 0.302 982 95.5 102 955 2 
0.0977. 959 | 0.977 59 9.77 159 97.7 259 0.00209 18! | 0.0309 8! 0.309 981 97.7 101 977 1 
0.100 960 1.00 60 10.0 160 100.0 260 0.00316 180 0.0316 80 0.316 980 100.0 100 1000 0 
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American Machinist 
Reference Book Sheet 
] _” x _ Y x ‘ 
APPLIED PROGRESSION TABLES 
R.P.M. CHART FEED IN INCHES PER MINUTE CHART 
(Table 9) (Table 10) 

G \ G \ G A G A G A G 4 G A 
10.2 317 102 217 1020 117 0.0102 547 0.102 447 1.02 347 10.2 247 
10.5 316 105 216 1050 116 0.0105 546 0.105 446 1.05 346 10.5 ° 246 
10.7. 315 107. 215 1070 «115 0.0107 545 0.107 445 1.07 345 10.7 245 
11.0 314 110 214 1100 114 0.0110 544 0.110 444 1.10 344 11.0 244 
11.2 313 112 213 1120 113 0.0112 543 0.112 443 «| 1.12 343 11.2 243 
11.5 342 115 212 1150 112 0.0115 542 0.115 442 | 1.15 342 11.5 242 
11.7 341 117, 201 1170 111 0.0117 541 0.117 441 1.17 341 11.7 241 
12.0 310 120 210 1200 110 0.0120 540 0.120 440 1.20 340 12.0 240 
12.3 309 123 209 1230 109 0.0123 539 0.123 439 | 1.23 339 12.3 239 
12.6 308 126 208 1260 108 0.0126 538 0.126 438 | 1.26 338 12.6 238 
12.9 307 129 207 1290 107 0.0129 537 0.129 437 | 1.29 337 12.9 237 
13.2 306 132 206 1320 106 0.0132 536 0.132 436 1.32 336 13.2 236 
13.5 305 135 205 1350 105 0.0135 535 0.135 435 1.35 335 13.5 235 
13.8 304 138 204 1380 104 0.0138 534 0.138 434 1.38 334 13.8 234 
14.1 303 141 203 1410 103 0.0141 533 0.141 433 1.41 333 14.1 233 
14.5 302 145 202 1450 102 0.0145 532 | 0.145 432 | 1.45 332 14.5 232 
14.8 301 148 201 1480 101 0.0148 531 0.148 431 1.48 331 14.8 231 
15.1 300 151 200 1510 100 0.0151 530 0.151 430 | 1.51 330 15.1 230 
15.5 299 155 199 1550 99 0.0155 529 0.155 429 1.55 329 15.5 229 
15.8 298 158 198 1580 6-98 0.0158 528 0.158 428 1.58 328 15.8 228 
16.2 297 162 197 1620 97 0.0162 527 0.162 427 1.62 327 16.2. 227 
16.6 296 166 196 1600 96 0.0166 526 0.166 426 1.66 326 16.6 226 
17.0 295 170 195 1700 «95 0.0170 525 0.170 425 1.70 325 17.0 -225 
17.4 294 174 194 1740 994 0.0174 524 0.174 424 1.74 324 17.4 224 
17.8 293 178 193 1780 93 0.0178 523 0.178 423 1.78 323 17.8 223 
18.2 292 182 192 1820 92 0.0182 522 0.182 422 1.82 322 18.2 222 
18.6 291 186 191 1860 «91 0.0186 52) 0.186 421 1.86 321 18.6 221 
19.1 290 191 190 1910 §=90 0.0191 520 0.191 420 1.91 320 19.1 220 
19.5 289 195 189 1950 89 0.0195 519 0.195 419 1.95 319 19.5 219 
20.0 288 200 188 2000 «= 88 0.0200 518 0.200 418 2.00 318 20.0 218 
20.4 287 204 187 2040 = 87 0.0204 517 0.204 417 2.04 317 20.4 217 
20.9 286 209 186 2090 = 86 0.0209 516 0.209 416 2.09 316 20.9 216 
21.4 285 214 185 2140 = 85 0.0214 515 0.214 415 2.14 315 21.4 215 
21.9 284 219 184 2190 «84 0.0219 514 0.219 414 2.19 314 21.9 214 
22.4 283 224 183 2240 = 883 0.0224 513 0.224 413 2.24 313 22.4 213 
22.9 282 229 182 2290 = 82 0.0229 512 0.229 412 2.29 312 22.9 212 
23.4 281 234 «181 23408 0.0234 511 0.234 411 2.34 311 23.4 211 
24.0 280 240 180 2400 =. 80 0.0240 510 0.240 410 2.40 310 24.0 210 
24.5 279 245 179 2450 79 0.0245 509 0.245 409 2.45 309 24.5 209 
25.1 278 251 178 2510 78 0.0251 508 0.251 408 2.51 308 25.1 208 
25.7 277 257 (177 2570 77 0.0257 507 0.257 407 2.57 307 25.7 207 
26.3 276 263 176 2630 76 0.0263 506 0.263 406 2.63 306 26.3 206 
26.9 275 209 175 2090 «75 0.0269 505 0.269 405 2.69 305 26.9 205 
27.5 274 275 «+174 2750 =74 0.0275 504 0.275 404 2.75 304 27.5 204 
28.2 273 282 173 2820 73 0.0282 503 0.282 403 2.82 303 28.2 203 
28.8 272 288 172 2880 72 0.0288 502 0.288 402 2.88 302 28.8 202 
29.5 271 295 (171 2950 71 0.0295 501 0.295 40! 2.95 301 29.5 20) 
30.2 270 302 170 3020 70 0.0302 500 0.302 400 3.02 300 30.2 200 
30.9 269 309 169 3090 «= 69 0.0309 499 0.309 399 3.09 299 30.9 199 
31.6 268 316 «168 3160 68 0.0316 498 0.316 398 3.16 298 31.6 198 
32.4 267 324 167 3240 67 0.0324 497 0.324 397 3.24 297 32.4 197 
33.1 266 331 166 3310 66 0.0331 496 0.331 396 3.31 296 33.1 196 
33.9 265 339 «165 3390 «65 0.0339 495 0.339 395 3.39 295 33.9 195 
34.7 264 347 164 3470 «64 0.0347 494 0.347 394 3.47 294 34.7 194 
35.5 263 355 163 3550 63 0.0355 493 0.355 393 3.55 293 35.5 193 
36.3 262 363 162 3630 62 0.0363 492 } 0.363 392 3.63 292 36.3 192 
37.2 261 372 161 3720 = ol 0.0372 491 0.372 391 3.72 291 37.2 191 
38.0 260 380 160 3800 60 0.0380 490 0.380 390 3.80 290 38.0 190 
38.9 259 389 159 3890 659 0.0389 489 0.389 389 3.89 289 38.9 189 

39.8 258 398 158 3980 658 0.0398 488 0.398 388 3.98 288 39.8 188 
40.7 257 407. 157 4070 57 0.0407 487 0.407 387 4.07 287 40.7 187 
41.7 256 417 156 4170 56 0.0417 486 0.417 386 4.17 286 41.7 186 
42.7 255 427. 155 4270 55 0.0427 485 0.427 385 4.27 285 42.7 185 
43.7 254 437 154 4370 «54 0.0437 484 0.437 384 4.37 284 43.7 184 
44.7 253 447 153 4470353 0.0447 483 0.447 383 4.47 283 44.7 183 
45.7 252 457 152 4570 52 0.0457 482 0.457 382 4.57 282 45.7 182 
46.8 251 468 151 4080 «51 0.0468 481 0.468 381 4.68 281 46.8 181 
47.9 250 479 150 4790 = 50 0.0479 480 0.479 380 4.79 280 47.9 180 
49.0 249 490 149 4900 49 0.0490 479 0.490 379 4.90 279 49.0 179 
50.1 248 501 148 5010 48 0.0501 478 0.501 378 5.01 278 50.1 178 
51.3 247 513 147 5130 947 0.0513 477 0.513 377 5.13 277 - ——- 
52.5 246 525 146 5250 46 0.0525 476 0.525 376 5.25 276 
53.7 245 537 145 5370 45 0.0537 475 0.537 375 5.37 275 
55.0 244 550 144 5500 44 0.0550 474 0.550 374 5.50 274 
56.2 243 562 143 5020 43 0.0562 473 0.562 373 5.62 273 
57.5 242 575 142 5750 42 0.0575 472 0.575 372 5.75 272 
58.9 241 89 14) 5890s 41 0.0589 471 0.589 371 5.89 271 ee 
60.3 240 603 140 6030 8640 0.0603 470 0.603 370 6.03 270 Tables 
61.7 239 617 +139 6170 39 0.0617 469 0.617 369 6.17 269 9 d 10 
63.1 238 631 138 6310 =38 0.0631 468 0.631 368 6.31 268 an 
04.6 237 646 «137 6400 8937 0.0646 467 0.646 367 6.46 267 of the 
66.1 236 661 136 6610 36 0.0661 466 0.661 366 | 6.61 266 
67.6 235 676 135 6760 = 35 0.0676 465 0.676 365 6.76 265 Article: 
69.2 234 692 134 6920 34 0.0692 464 0.692 364 6.92 264 “Weights 
70.8 233 708 133 7080 3933 0.0708 463 0.708 363 7.08 263 eights, 
72.4 232 724 132 7240 = 32 0.0724 462 0.724 362 7.24 262 Rates 
74.1 231 741 131 7410 = 31 0.0741 461 0.741 361 | 7.41 261 . 
75.9 230 759 130 7590 ©6390 0.0759 460 0.759 360 7.59 260 and 
77.6 229 776 (129 7760 ©29 0.0776 459 0.776 359 7.76 259 
79.4 228 794 128 7940 =. 28 0.0794 458 0.794 358 7.94 258 Costs 
81.3 227 813 127 8130 27 0.0813 457 0.813 357 8.13 257 Solved 
83.2 226 832 126 8320 26 0.0832 456 0.832 356 8.32 256 7 
85.1 225 851 125 8510 25 0.0851 455 0.851 355 8.5) 255 by 
87.1 224 871 124 8710 24 0.0871 454 0.871 354 8.71 254 Table” 
89.1 223 891 123 8910 23 0.0891 453 0.891 353 8.91 253 able 
91.2 222 912 122 9120 22 0.0912 452 0.912 352 9.12 252 
93.3 221 933 121 9330 21 0.0933 451 0.933 351 9.33 251 
95.5 220 955 120 9550 20 0.0955 450 0.955 350 9.55 250 
97.7 219 977. 119 9770 19 0.0977 449 0.977 349 9.77 249 
100.0 218 1000 «118 10000 = 8 0.1000 448 1.00 348 10.0 248 
© American Machinist 
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Die Fitted With a 
Stock Equalizer 


CHARLES F. KRAU1 
FENHE illustration shows a progressive die for blank- 
ing and piercing, featuring compensating guides 

to take care of variations in the width of stock and keep 
it in correct alignment. 

To the stripper 4 are pivoted the compensating levers 
B and C, which are, in turn, pivoted to the side gages D 
and £, so that as the compensating levers are moved 
the side gages are moved closer together or farthe1 
The side gages are held in their closest position 
by the spring //. Pushing the side gage D in the 
dlirection the arrow the tension of the 
spring and causes both side gages to move farther apart. 
It will thus be seen that with the stock in position, the 
side gages hug it and keep it central. Any variation 
in the width of the stock is compensated for by the 
parallel movement of the side gages. 

The side gage £ is cut out at J to permit the push 
stops K and L to pass under it without interference 


apart. 


of increases 


The stripper has slots in which the push stops are 
guided. The piercing punches pass through guide bush 
ings in the stripper, acting as pillars to keep the tools 
in alignment. 

In operation, the stock is entered under the stripper 
and between the side gages in the direction of the arrow 
at the top and is advanced to push stop A. At this 
first station, the descending punches pierce three holes 
near the end of the stock. The stock is then advanced to 
push stop L. At this, the second station, again three 
holes are pierced and two hex nuts are blanked. The 
stock is then advanced to the beveled stop M. When 
the ram descends, three hex nuts are blanked and three 
more holes are pierced. 

After the third operation, the outline of the stock is 
shown by the full lines in the view at the extreme 
right. The dotted lines indicate the three holes to be 
pierced and the three hex nuts to be blanked progres 
The used is 0.160-in. hot-rolled slit 


sively. material 


st ck. 


Accurate Indexing in the Lathe 


ARTILUR 1 PARKER 
istrucior in Shop Practice, Uni 


ersuy of Alichigan 


Having read about and seen many ingenious methods 
of indexing in the lathe, | am prompted to describe an 
attachment used with results in graduating 
parts for the settings the 
graduations on which had to be accurate within close 


successful 


of miucrosc ype objectives, 


limits. 

One of the parts is shown in the illustration and is 
a micrometer caliper. It re 
to be cut around the 


similar to the thimble of 
quired 72 graduations, each 5 deg.. 
beveled portion. The other 
of a micrometer caliper and required 
covering the same space as 9 graduations on the thimble, 
diameter was 0.650 


resembled the sleeve 


10 graduations 


prece 


thus making a vernier. The sleeve 
in. and the thimble which fitted ove 


had an outside diameter of 














it 0.750 
| in. and an internal thread of 50 per 
in. The over-all length of the thimblk 
was ¢ 1n., can be 
that these were rather frail pieces to 
The outside diameter of 


so it readily seen 


play with 











. e the thimble was required to be knurled 
: OOO OO ¢ OOO}! and beveled at one end to an angle 
} J ~< ? J K gg —_ N ¥, ol 45 deg. 

OC L nee lO OOC O;Oi'C Since it seemed to be rather a tedi- 
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ous procedure to perform all the lath: 
work and then transfer the piece to 
the milling machine to be graduated 
| and then back to the lathe to be cut 
from the bar, it was decided to do the 


‘a 


4 f fer the U NC. hes 
aescend a this Station 
the stock assumes the 


outline as indicated graduating in the lathe. The firs: 
by the full line : 
piece was made on an old toolroom 


lathe (in A-1 condition) having ordi- 
nary change gears for cutting a larg: 
assortment of threads. The spindle 
and the stud gear of this lathe have a 
1 to 1 ratio. A 144-tooth gear was 
placed on the stud and meshed with a 
24-tooth gear on the intermediate 
stud, giving a 6 to 1 ratio. Alongside 
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—__—_—— — of the 24-tooth 

















ud Thimble - gear, and on the 
i ; --S/e@eve z 
. —— 7, same stud, was 
W| placed a 120- 
s tooth gear. The 
BH ‘ 
+ « beveled portion 
: nS S : ; 
pies of the thimble 
Hora a was the last to be 
y . machined, using 
K |. 45%eve/ the compound 
Y 
“> rest set at an 





angle of 45 deg. 
Leaving the compound rest in this position, a sharp 
<ingle-pointed thread tool was held on its side in the 
toolpost. A surface gage was clamped to the lathe 
with the needle in such a position as to make count- 
ing the teeth in the 120-tooth gear a simple task. 
The belt was slipped off of the cone pulley to permit 
the spindle to be turned more easily. The job was then 
ready for graduating. 

$y turning 10 teeth of the 120-tooth gear past the 
needle of the surface gage, the spindle was_ turned 
through 5 deg. and a line was cut by moving the com- 


pound rest in its 45-deg. setting. This operation was 
repeated until all the graduations were cut. The sleeve 


was next machined and the graduations were cut in a 
similar manner, the 120-tooth gear being turned 9 teeth 
instead of 10, giving a spacing of 44 deg. 

The method used in graduating the second set of 
mountings is, so far as I know, original with me. Al- 
though others may perhaps have employed the same 
method, I have never heard of it. For the benefit of 
those who may be interested, the details are given. 

\ modern 14-in. toolroom lathe 
having a lead screw with 6 threads = -— 
per in. was used. In the tailstock end 
of the lead screw was set a stud to 
hold the index crank taken from a 
dividing head. An index plate (also 
taken from a dividing head) was at- 
tached to the lead-screw bracket, giv 
ing this end of the lathe somewhat 
the appearance of the indexing fea- 
tures of a dividing head. This ar 
rangement made it possible to index 
the lead screw accurately and gave a 
wide choice in the number of gradua 
tions which might be used. 

With the lathe geared to cut one 


the index pin is disengaged from index plate before 
attempting to use the lathe for ordinary purposes. 

Upon becoming more familiar with the attachment, it 
was found to be well adapted for use as a carriage- 
spacing device, by which a large quantity of both odd 
and even longitudinal graduations could be spaced. 
With a 6-pitch lead screw and an index plate having a 
circle of 17 holes, indexing 4+ holes will move the car- 
riage 0.3922 in., which is close enough to one millimeter 
for most purposes. .\ very close approximation to 4-in. 
graduations can be made by using an index plate having 
a circle of 20 holes and indexing 15 holes. The exact 
space between the graduations is 0.124995 in., which is 
within 0.000005 in. of being correct. In using the at- 
tachment for carriage spacing, the change gears are out 
of mesh, but the half nut is, of course, closed on the 
lead screw. 

With lathes having lead screws of different pitches 
and the use of index plates having a variety of holes, 
it will be readily understood that graduations of almost 
any kind can be made. 


A Fixture for Bevel Milling 


CARL SCHINMAN 
Mechanical Products Manufacturing Company 


The fixture illustrated was designed for milling the 
45-deg. bevel on the side of the diagonal slot of the 
stainless-steel stamping 4A. The milling cutter B is a 
dental burr having an included angle of 60 deg. and is 
held in the chuck of a high-speed sensitive drill press. 
The only functions of the drill press are to drive thi 























thread in 15 in., or a lead of % in., 
it follows that the lead screw having 6 
threads per in., it must make 4 revo- 
lutions to one of the spindle, or a 
ratio of 4+ to 1. Therefore, to move 
the spindle through 5 deg., or 1/72 of 
a revolution, the lead screw must be 
turned 4/72, or 1/18, of a revolution. 
his result was obtained by indexing 
one hole in the 18-hole circle of the 
indexing plate. The 44-deg gradua 
tions were obtained by indexing one 
hole in the 20-hole circle of the index 











A 


45 deg. beve/' 2 








plate. In graduating, the half-nut is, 
of course, disengaged from the lead 
screw. One precaution must be 























taken; that is to make sure that 
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cutter ; to supply a table on which to set the fixture ; and 
to provide a means of vertical adjustment. All other 
functions required in the performance of the operation 
are provided for in the fixture itself. 

The fixture consists essentially of a base that is ma 
chined for the dovetailed slide block C; the slide block ; 
the tilting table D, attached to the slide block; the vise, 
or chuck for holding, the work, attached to the tilting 
table; and the various means required for the manipula 
tion of these members. The mechanism for moving 
the slide block consists of the spur gear E, meshing into 
a rack set in the slide block and operated by the lever 
H. Adjustable stops are placed on each end of the 
hase to limit the movement of the slide block. Lugs 
attached to each end of the slide block carry the pivot 
pin for the tilting table. Lever / is pivoted to the slide 
block and actuates the tilting table through the link mech 
anism shown. 

The work-holding part of the fixture is attached to th« 
tilting table and can be clamped in any position within a 
radius of 100 deg. It is pivoted on a center pin and 
consists essentially of the round base K, to which are 
attached the stationary jaw L and the sliding jaw 1/ 
The contact faces of the jaws are undercut on a bevel 
to pull the work down on the base. The grooves cut in 
the base are for chip clearance. A stop pin, against 
which the work is placed for end location is set in thx 
base. 

In operation, the tilting table is lowered to the open 
position and the sliding block is brought into contact 
with one of the adjustable stops, the work being slipped 
hetween the jaws of the vise and against the stop pin 
[he sliding jaw is closed on the work by the lever \ 
and the whole assembly is raised to an angle of 15 deg 
to meet the cutter, this angle being the difference between 
the angle of the cutter and the angle to be milled. The 
work is then carried forward by operating the lever // 
until the sliding block comes into contact with the oppo 
site adjustable stop, thus milling the bevel the full length 
of the slot. 

After milling the bevel on one 
stampings, the work is turned over in the vise and the 
fixture is swung 90 deg. and adjusted for milling the 
same side of the slot, but on the opposite side of the 
work. About 120 pieces are milled on both sides per 
hour. The cutters average about 1,500 cuts in these 
tough, stainless-steel parts. Since the cutters are inex 
pensive, no attempt is made to sharpen them. 


side of a lot of 





SEEN AND HEARD 


JOHN R. GODFREY 








Closing the Door 


Although few accidents, as a result of getting caught 
in revolving doors, have been reported in factories, 
largely because revolving doors are seldom used in get- 
ting from one part of the factory to another, yet the 
door problem is ever present. Automatic door opening 
devices are numerous but sometimes do not work. One 
device observed recently consisted of a motor, a reducer, 
two limit switches, and a steel rack attached to the outer 
surface of the door at the top, the door being suspended 
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from rollers. Two drop cords placed about 20 feet away 
from and on each side of the door actuated the opening 
mechanism. In walking toward the door the cord was 
pulled, by the time the door was reached the way was 
clear for entry. Pulling the cord 20 feet in from the 
door way closed the door, all with uninterrupted prog 
This will save time, not only of pedestrian traffic, 
hut also of material handling trucks. 

This construction is somewhat more trouble than the 
bump switch sunk into the floor and operated by th 
wheel of the truck but it is also less expensive to install 
Perhaps the photo-electric eye, which opens and closes 


the door when a beam of light is interrupted, will be the 


ress 


final answer 


Exit Wood? 


Many signs point toward the virtual if not the com 
plete elimination of wood in the future automobile 
\Ithough the wood-frame metal-covered body is still 
popular and possesses some advantages, the all-metal type 
seems to be gaining. Wood-spoked wheels are being dis 
placed by wire and stamped spoke or disk types. Th 
dash is no longer of wood, and few wooden running 
“boards” are now seen. Instrument panels and interiot 
garnish rails, once universally of wood, are now almost 
all of steel finished to look like walnut or mahogany 
Floors and seat bases are now made largely of steel 
covered with jute or some other noise-deadening mat 
rial. Molded plastic has replaced the wooden steering 
wheel, and there is practically no wood left in the chassis 
Even the battery case is now molded and carried in a 
metal framework. 

Woods of many kinds 
some respects, but their tendency to absorb moisture, 
to rot, to be attacked by insects, to warp, and to change 
their dimensions through moisture absorption are handi 
caps which makes the engineer incline toward metal even 
though it too has some disadvantages. The trend to- 
ward metal can be made to boost the business of almost 
every metal-working shop if its management makes the 
most of its opportunities for substituting metal for 
wood in many applications where the latter is now em 


are remarkable materials in 


pl ved 


Metal Airplanes 


There is an undoubted trend toward’ metal in airplane 
construction. But the transition is not as easy as it 
might seem in view of the small quantity produced in 
any one model up to the present. Metal fuselage con- 
struction is almost standard practice now, but even here 
several difficulties crop up. When steel tubing 1s used 
as is most common, there is little difficulty in making 
slight changes as welding is a flexible method and weld 
ing jigs can frequently be changed without undue ex 
pense. But when it comes to using dural, or the lighter 
metals, the riveting problem is appalling. The drilling of 
thousands of rivet holes and the driving of the rivets 
run into money. Seam welding has not heer successful 
on the lighter metals as yet, but tests are being made of 
spot welding with some encouragement. But at least a 
semblance of standardization: is necessary before costs 
can be reduced to any .considerable extent. As long as 
designers insist on constant changes in the shape of all 
parts of airplanes wood is likely to rematr an important 
factor in construction. 
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“American” 22-In. 100-Hp. 
Super Lathe 


NSPIRED by the need of one of 

the country’s largest electrical man- 
ufacturers for a  super-powered, 
super-capacitied lathe for the primary 
purpose of determining the maximum 
metal-cutting capacities of cemented 
carbide cutting tools, the American 
lool Works Co., Cincinnati, Ohio, 
has built a super lathe. In order to 
establish the maximum possibilities of 
the new cutting tools in a variety of 
materials, such as non-ferrous metals 
and different grades of cast iron and 
steel, a far greater power input, a 
much higher speed range and decid- 
edly greater structural rigidity than 
furnished in a lathe of comparable 
size were essential. It is not diff- 
cult to understand how complete has 
heen the departure in this lathe from 
standard design when its 100-hp. in- 
put, its range of 140 spindle speeds 
from 33 to 1,200 r.p.m., and _ its 
weight of 40,000 Ib. are compared 
with the 15-hp. input, 12 spindle 





speeds and 8,000 Ib. of the average 


lathe of comparable swing. 
Headstock 


In the head, two separate and dis- 
tinct speed ranges are provided; one 
the high-speed, or direct, range fur- 
nishes 70 spindle speeds obtained en- 
tirely through the 100 hp., d.c., 6 to 1 
motor, which is mounted on a cast- 
iron pedestal at the end of the lathe 
and drives directly to the lathe spindle 
by means of a flexible coupling. Con- 
trol of this range of speeds is secured 
through the usual type of electrical 
apron control mechanism. The con- 
trol handwheel located at the right- 
hand side of the apron starts and 
stops the motor and varies the elec- 
trical speeds. The second, or back- 
geared, range provides the same num- 
ber of speeds as the direct range, and 
is secured through four hardened and 
lapped helical gears, carried by the 
spindle and the one auxiliary shaft. 




















One of the features of this head 
is the automatic interlock provided 


for preventing the change from 
direct to backgeared speeds without 
first stopping the motor. The pur 
pose of this is to eliminate the pos 
sibility of accident. This interlock is 
accomplished through the combination 
of one mechanical and two solenoid 
locks, which will not release so long 
as there is current in the motor. 

To provide maximum rigidity th 
headstock is cast integral with the 
bed, is heavily walled, ribbed, and 
provided with a heavy central rib that 
affords an intermediate bearing for 
both the spindle and the auxiliary 
shaft. These two shafts are mounted 
on large-diameter twin Timken pre 
cision roller bearings at both ends and 
at the center. 

The headstock lubricating system is 
completely automatic, consisting of a 
motor-driven pump which forces thx 
oil from the 16-gal. tank in the head- 
stock bowl through an oil filter to 
the central distributing tank, from 
which the filtered oil is distributed 
through individual gravity tubes to 
all headstock bearings and through 
cascades to the gear teeth. Indicators 
are provided to show both the volume 
of oil in the pumping tank and the 
flow to the central distributing station. 


Seventy direct and 70 back- 
geared speeds are ecbtained 
from the headstock, and an 
automatic interlock prevents 
changing one to the other with- 
out first stopping the motor. 
Spindle and backshaft are sup- 
ported at the ends and center 
by Timken precision roller 
hearings. Lubrication is auto- 
matic, a pump forcing the oil 
from a tank to the reservoir 
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Bed 


The bed is made with a closed top, 
providing a complete box 
and strengthened by 
girths. Close-grained semi-steel of 
approximately 47,000 Ib. _ tensile 
strength is used in the bed. Carriage 
euides, consisting of one large 90- 
degree V, a smaller one at the front 
and a flat one 5 in. wide at the rear. 
are faced with hardened steel strips 


section, 


CTOSS 


ribbed 





rear wav, together with a taper gib 
under the second VV, provide adequate 
and insure 


compensation for wear, 


maintenance of a snug carriage fit 
The carriage bridge is extended at 
the rear to accommodate a rear tool 
rest, and when this is required, two 
separate crossfeed screws, each with 
tempered bronze compensating nuts, 
\ll carriage bearings 


oiled by 


are supplied 


and cross-slides are means 


ee | 


— <n 


The carriage, with box-section bridge, bears full length on two front V's 


and a rear flat way. 
to minimize wear. The rear fiat 
guideway is dropped considerably be 
low the front V’s for the purpose of 
rapid and positive chip disposal. 

Carriage 

The bridge, in the form of a heavy 

box section, is both deep and wide. 
lhe carriage bears full length on both 
of the front V's with an auxiliary 
hearing for side thrust against the 
vertical wall of the inner V, while 
the rear wing has a full length bear- 
ing on the wide flat way at the rear. 
Clamps under the front V and flat 
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Steel plaies form the apron walls 


of a one-shot lubricating system in the 
apron. A bull's eve in the night hand 
carriage wing shows the 
oil in the tank. Shear wipers are pro- 
vided at each end of tl e carriage bear 
ings, and the second V 
by a pair of telescopic dirt guards. 


volume of 


Is protected 


Apron 
This unit is of massive box con- 
struction, with steel 
forming the front and+rear walls. All 
gears in the apron 
hardened and made from nickel-steel 


heavy plates 


are 


mechanism 


forgings. All bearings are of the anti 


friction type The shafts are 
treated steel. witty le Ss] lined Tor the 


mounting of the driving elements 
rhe 
lubricated by 


Cross and longitudinal feeds 


entire mechanism 1s complete! 


means of a one-shot 
system 
are engaged through positive saw 
tooth clutches actuated by drop hai 
dles and held in engagement by heavy 
compression springs. motor-driven 
power rapid traverse mechanism is 
furnished as an integral part of th 
apron. This mechanism is driven by 
2 hp reversible 
mounted on the bed at tailstoc! 
Through a multiple-splined 


means Of a motor 
thre 
( nd 


+ 


driving rod, power from the motor 


is transmitted to the bevel gear driy 


ing unit in the apron. It 


s controlled 
through a lever at the left-hand sic 
which operates a reversible controlle: 
\ feature of this power rapid tray 
erse mechanism is the automatic dis 
the 


traverse when the power rapid tray 


connection of manual carriage 


erse is in use. This is accomplished 


through a clutch unit between thi 
manual traverse handwheel and the 
actuating mechanism im the apron, 
and functions automatically 
Tool Rests 

The type of tool rests supplied ts 
more or less optional, and depends 
largely upon the kind of work to 
be done The front and rear rests 
furnished with this particular lathe 
are massive steel blocks with a 
2x24-in. tool capacity hey are 
provided with four large diameter 


studs and two heavy steel straps each 
for holding the tools, while hardened, 
serrated steel plates are provided for 


the tool seats. Full-length taper gibs 


are supplied tor wear adjustments, 
and telescopic dirt guards between 
the rests, combined with oilers and 
wipers at each end of the rests, min- 
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imize possibility of damage from 
chips and dirt. 

In addition to these standard front 
and rear rests, an auxiliary front rest 
designed for holding vertical tools is 
furnished. This type of rest may or 
may not be of value, depending upon 


the work to be done. 


Chip-Breaker 

For work of the nature done on this 
machine, a chip-breaker and controller 
is absolutely essential. This device 
not only breaks up the chip into small 
sections, but deflects it as it breaks 
from the bar into the chip conveyor, 
thus overcoming danger to the oper- 
ator and quickly disposing of the 
chip to prevent bothersome accumu- 
lation. 

Tailstock 

The tailstock weighs 4,000 Ib. as 
compared with the 250-lb. tailstock 
regularly furnished with a standard 
lathe of the same swing. This unit 
has a full-length bearing on the front 
inner V and on the wide flat way at 
the rear. Eight large bolts are used 
to bind it securely to the bed. A 
74-in. heat-treated steel spindle with 
built-in roller bearing center is housed 
in the barrel and actuated by a heavy 
buttress thread screw and heat-treated 
bronze nut. A large ball bearing is 
supplied for the thrust and powerful 


The follow rest has three round jaws 
tipped with tantulum carbide 











With metal removal at 45 Ib. per min., a 
chip conveyor becomes vitally essential 


double plug binders for locking the 
spindle. Traverse the tailstock 
unit along the bed is accomplished 
manually through a geared actuating 
mechanism, provided with crank oper- 
ation. In addition, a link connection 
to carriage is supplied so that the tail- 
stock can be moved in conjunction 
with the carriage through the power 
rapid traverse mechanism. The usual 
type of pawl and ratchet mechanism 
is furnished for relieving the binding 
bolts of the thrust from heavy cuts. 


of 


Feed Mechanism 

The feed mechanism is entirely 
separate and functions independently 
of the lathe spindle. This mechanism 
is independently driven by a 6 to 1, 
3-hp., adjustable-speed motor located 
at the headstock end of the bed, and 
through a 50-contact rheostat and a 
two-speed mechanical unit it provides 
100 rates of carriage feed, from 14 
to 434 in. per min. A handwheel, a 
revolving pointer and a graduated 








dial control the motor 
speed and indicate the 
rate of feed. The 
mechanical two-speed 
unit is also located at 
the headstock end of 
the bed and forms the 
connection through a 
worm and worm wheel 
speed reducer and a 
geared speed - change 
mechanism to the 2 in. 
multiple-splined feed 
rod. The entire feed 
mechanism is mounted 
on anti-friction bear- 
ings, all gears are 
heat-treated, hardened, 
and run in oil. A 
hardened jaw clutch 
in the mechanical 
speed-change unit pro 





tantulum 


The chip breaker has a 


carbide insert 


vides the disconnecting element for 
the automatic feed trip, which oper- 
ates through an adjustable stop collar 
on the feed rod and a contacting plate 
on the apron, by means of which the 
carriage feed can be automatically 
tripped without stopping the motor. 


Chip Conveyor 
One of the problems encountered 
in operation of a lathe of this kind 


Cutting Tests—100 Hp. American Lathe 


Test Loc or Nicket ALLoy STEEL SuppLiep By G.E. Co. 
Cut Depth Length of Metal 
speed R.p.m. of Feed removal 
fr. of cut. in, in. cut cu. in. lb. Hp. 
Pool Diam. of work min. work in. min. /rev. in. min. /min. input 
Carboloy 13-11} in. 180 53 3 3.1 058 15 89 25 53 
77-A 13-114 in 180 53 } 4 .075 15 114 32.3 65 
1$x2x14 114—10in. 200 66 3 3.6 .055 194 90 25.5 59 
10 in. 575 220 020 1.2 . 006 72 
No. 2-B, 
2 in. square 
vertical 10-9 in. 300 114 ; 4.5 . 040 17 67.5 18.5 40 
(with chip- . 
breaker) c 
281-11-F 13-I14in 180 53 3 3.2 060 293 91 26 50 
(with chip- 
breaker) 134114 in 250 74 2 5.66 .076 293 161 45 93 
2 in. square 114-10} in 160 5 s 3.2 .060 19 7)I 20 4] 
Vertical 
(with chip- 114-lOhin. 225 75 ; 5.6 075 19 157 44 80 


breaker) 
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with its metal cutting capacity is the 
disposal ot the chips. For this pur- 
pose a motor-driven chip conveyor ts 
provided, which operating at a speed 
of 40 ft. per min., has a chip disposal 
capacity of 15 cu. ft. per min. The 
slope of the bed and chip pan directs 
the chips as they fall directly into the 
conveyor, which in turn deposits them 
in the removable collector bucket set 
into the foundation pit. 


A heavy box framed, steel follow 
rest, with a capacity of 14 to 7 in., is 
attached to the right-hand face of the 
carriage bridge. This rest is supplied 
with three round jaws having their 
work contacting ends tipped with 
tantalum carbide to resist wear. <A 
massive 15 in. box-framed steady rest 
furnished, having 
the rollers 
Timken bearings. 


made of steel is 
four roller 
mounted on 


jaws with 


Brown & Sharpe Nos. 2 and 3 
High-Speed Milling Machines 


The Brown & Sharpe Mfg. Co., 
Providence, R. I., is introducing a line 
of high-speed milling machines for 
milling with all types of cutters on a 
great variety of materials. These 
plain and universal machines of the 
column and knee type are manufac- 
tured in both Nos. 2 and 3 sizes. Sav- 
ings in milling costs are made possible 
in three ways by the high-speed line, 
itis said. These are: first, by milling 
faster, taking advantage of new cut 
ting alloys wherever practical ; second, 
by reducing the setting-up time 
through the dual front and rear con- 
trols; and third, by reducing the time 
between cuts by power fast travel 
in all directions at both stations. 


In these machines the motor runs 
only when the cut is being made. No 
clutch is used as the starting lever 
throws the switch controlling the 
motor, and in the down position also 
operates a powerful spindle brake. 
Available at both front and rear op 
erating positions are every power mo- 
ment, hand adjustment and the power 
fast travel control. The hand ad- 
justments at the rear of the table are 
fitted with easily read graduated dials 
\ safety device is embodied so that 
the power feed cannot 
while using the hand adjustments. A 
safety feature is incorporated in the 
longitudinal hand which 
affords a choice of long leverage by 


be engaged 


control 


using the crank, or, for delicate ad- 
justments, by “rimming” the hand- 
wheel. 

Power fast travel for the table is 


controlled from either operating posi 
tion, and is available whether or not 
the machine driving motor is running 
Power is provided by an individual 
built-in motor located on the side of 
the machine 
the cutter coolant pump. 

Thirty two spindle 
speed are provided, ranging from 20 
to 1,300 r.pm. Sixteen backgeared 
speeds range to 238 r.p.m. Thus, the 
machine provides high speeds required 
for tool work without using attach 
ments to attain the surface 
a steady drive tor 


This motor also drives 


changes of 


correct 
speed, as well as 
milling with tungsten carbide cutters 
The speed series desired is selected by 
the small 
the left of the speed change lever and 
One revolution 


combination of a lever to 
the back gear lever 
of the speed change lever, in either di 
rection, gives a spindk 
speed in the The 
speed tor which the machine is set is 
shown on the direct reading dial. All 


change of 


series selected 


gears are ground 


Thirty-two feeds from f to 62 in. 
per min. provide a larger range than 
usual and also make possible economi- 
cal rates of feed when machining non- 
\ll changes in the 


ferrous metals 





Savings in milling costs made possible by this high-speed line cover: faster milling with the new cutting alloys; 
dual controls reduce set-up time, and power fast travel is available in all directions 
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power feed of the table are made by 
rotating either of the feed change 
levers, which are located at the front 
or rear operating positions. One revo- 
lution of either feed change lever, in 
either direction, accomplishes a change 
of feed The 
feed series is selected by the lever at 
the left of the feed change lever. The 
rate of longitudinal feed engaged is 
the direct-reading dial. 
Transverse and vertical feeds are 
four-tenths of the feed shown on the 


in the series selected. 


shown on 


dial. 

The machine driving motor is in- 
closed in a compartment in the lower 
part of the column. The chain guard 
and cover are hinged to provide ready 
access to the motor, chain and driving 
sprockets. Starting mechanism is 
placed above the motor and under the 


chain guard, so that all mechanism 
As the indi- 
motor is 


and wiring is inclosed. 
vidual power fast travel 
built-in, this unit is always sold with 
the machine whether or not the main 
driving motor is included. 

The machine table is designed to 
handle large quantities of cutter cool- 
ant. Strainers on all four sides give 
a very large strainer area, and cross 
channels are provided to aid in dis- 
posing of the coolant quickly. 

[In addition to the above, these ma- 
chines have the customary B. & 5S. 
features such as: double overarm con- 
struction, standardized spindle end, 
one-piece elevating screw, anti-fric- 
tion bearings in all main mechanisms, 
simplified oiling, and, on the universal 
machines, the universal spiral index 


centers. 


Moore Jig Boring Machine 


Drilling and boring holes in tools, 
dies, jigs or fixtures used in the man- 
ufacture of locks, clocks, typewriters, 
cameras, electrical appliances, radio 
parts, and work of similar size com- 
prise the field of the jig boring ma- 
chine announced by The Moore 
Special Tool Co., Inc., Bridgeport, 


Conn. Considering the range of this 
machine — longitudinal movement, 
| and cross-wise-movement, 


. 3 
+} 6in., 
Ol 
8 


in.,—the floor space is very small, 
being but 24x36 in. Vertical travel of 
the quill is 33 in., and maximum dis- 
tance from spindle to table is 15 in. 
The machine will bore up to 14 in. in 
tool steel. Speeds range from 200 to 
2,000 r.p.m., and total weight is 1,150 
pounds, 

The design of this machine gives 
the operator maximum accessibility 
to the work. Measurements between 
holes are taken by means of preci- 
sion leadscrews, which are extra large 
in diameter. These screws are made 
of special wear-resisting alloy steel, 
hardened, roygh ground, seasoned 
and finished ground all over, and then 
lapped to a mirror finish. The lead- 
screw nuts are of special bronze and 
are 2 in. in length. [Each nut is sup- 
plied with an oil reservoir and wick. 
At all times the screws are entirely 
covered to prevent dirt and chips from 
reaching them. Checking scales are 
provided tor both the longitudinal 
and movements. Taper gibs 
are used for both the table and saddle, 
and no clamping of either is done on 
the gibs. The table has a flexible steel 
strip running along the front for its 


cross 
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full length. This flexible steel strip 
is clamped to the saddle at any point 
and prevents longitudinal movement 
and cannot cause distortion. 








Distortion from clamp- 
ing the table, or devia- 
tion from the measure- 
ment set to, is avoided 
by a long flexible steel 
piece along the front of 
the table that is clamped 
at any point by the 
small lever 


The spindle is of tool steel, hard- 
ened at the nose and ground all over. 
It revolves on five ball bearings, three 
in the quill and two in the, pulley. 
The two lower bearings in the quill 
are preloaded, and the upper one 
takes care of radial thrust only. All 
bearings are sealed and lubricated. 
Telescoping sleeves keep dirt out of 
the spindle assembly. A stop on the 
spindle permits drilling to depth, and 
the quill is graduated. A Jacobs 
chuck is furnished. 

Drive to the spindle is provided by 
a 4 hp. 1,200 r.p.m. vertical motor 
mounted at the rear, and driving 
through a V-belt running on five-step 
aluminum pulleys. Changing the belt 
speed is easily effected by shifting the 
V-belt by hand because of its elas- 
ticity. An adjustment on the motor 
bracket permits belt take-up when 
necessary. A switch on the right-hand 
side of the knee starts and stops the 
motor. No clutch is used in the drive, 
the chuck starting to revolve immedi- 
ately when the motor is started. 

The machine is also especially 
adaptable to manufacturing  small- 
quantity parts, and therefore a large 
bracket can be furnished as shown, 
to drill and ream holes through a slip 
guide bushing. <A rotary table can 
also be furnished and is graduated in 
minutes. 


Hammond Variable-Speed 
Polishing and Buffing Lathe 

Constant peripheral speeds for 
buffing wheels from their largest 
diameter down to scrap size can be 
secured with the variable-speed pol- 
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During wear, buffing 
wheels can be kept at 
constant peripheral 
speed by the variable- 
speed drive to the Ham- 


mond Polishing and 
Buffing Lathe 

ishing and _ buffing 

lathe announced by 


Hammond Machinery 
Builders Inc., Kalama- 
zoo, Mich. As _ the 
buffing wheels wear 
down in diameter, the 
spindle speed can be 
increased because of 
the Hammond varia- 
ble-speed pulley ordi- 
narily used on _ the 
spindle. With this 
pulley, variations of 
speed are available be- 
tween the low speed 
and 50 per cent above 
the low speed. For 
example, any speed 
can be secured throughout the follow- 
ing ranges: 2,000 to 3,000 r.p.m., 
1,800 to 2,700 r.p.m., and 1,500 to 
2,250 r.p.m. The speed can be in- 
creased or decreased by 25 r.p.m. at a 
time. If a greater range of speed is 
designed, another variable-speed pul 
ley can be used on the motor. Usually 
the standard machine uses a solid 
sheave on the motor. The 
speed is obtained by expanding or con- 
tracting the variable-speed pulley to a 
vernier scale and corresponding speed 
figure on the speed chart directly in 
front of the operator. The change can 
be made in a minute. In addition, 
when polishing wheels are to be used, 
they can be substituted for the buffing 
wheels and the speed changed quickly 

The variable-speed buffing and pol 


desired 


ishing lathe incorporates the general 
features of the ““Rite-Speed” machine, 
manufactured by the company, in 
cluding a ground spindle, automatic 
motor starter with overload protec 
tion, combination switch and brake 
and tour ball bearings on the spindle 
The variable-speed machine is made 
in 3, 5, 74 and 10-hp. sizes, either in 
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the single-spindle model shown, or a 
two-spindle independent 
spindle-speed control 


type witl 


Roller 


Bantam Full-Type 
Bearings 


\ line of radial roller bearings hav 
ing a full complement of rollers has 
been brought out by the Bantam Ball 
Bearing Co., South Bend, Ind., in 
standard ball-bearing metric 
These bearings have two lips on the 


S1Zes 


inner rings or cone, and one lip on the 
outer ring or cup, with a detachable 
spring-steel locking lip on the other 
side. This construction the 
bearing to take a limited amount of 
thrust load in one direction. 

Radial load capacity is said to be 
about eight times that of a Conrad 
type ball bearing of the same dimen 
sions, since approximately twice as 
many rollers are used as balls, 
the contact area of the roller is many 
times that of a ball. Tests show that 
these bearings are more quiet than a 


allows 


, 
and 





ball bearing at all speeds up to 10,000 
r.p.m. radial 
capacity, this type of bearing is par 
ticularly adaptable to applications 
where the design will not lend itself 
to a larger bearing and where the 
necessary load capacity must be ob 


Owing to its large 


tained in a limited space, such as on 
machine tools, electric motors, grind 
ers, pumps and speed reducers. 
High-carbon alloy 
material used for both the races 
rollers- run-out tolerances 
are the same as for a ball bearing of 


steel is the 
and 


Size and 


equivalent size and are according to 
S.A.E. specifications 
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MARCH 8, 
Metal-Working Machinery 


Lapping Machine \lexander W 


Copland, Birmingham, Mich Patent 
1.848,108. 

Welding Apparatus and Method 
George H. Phelp Warehouse Point 
Conn., assigned to Metropolitan Engi 


neering Co. Patent 1,848,27 

Metal Cutting Machine. William H 
Welch. Rochester, N Y assigned to 
Cochrane-Bly Co. Patent 1,848,288 

Gearing Structure for Lathes. Hamil- 
ton B. Sparks, Terre Haute, Ind. Pa 
ent 1,848,392 

Roller Grinding Machine. Harry Jf. 
Swanson, Grand Haven, Mich., assigned 


to Ottawa Steel Products Inc. Patent 
1,848,676 

Metal W orking Machinery and 
Method William Bradford Peirce 


Sewickley Pa igned to Pittsburgh 

Screw & Bolt Corp. Patent 1,848,835 
Machine lool \lfred Trosch., Rocl 

ester, N. Y., assigned to Consolidated 


Machine Tool Corp. of America. Patent 
1,848,914. 
Machine Tool. Alfred Trosch, Roch 


ester, N. Y., as Consolidated 


signed to 


Machine Tool Corp. of America. Patent 
1,848,915 
Tools and Attachments 

Die Head R Iph j Hivde. Cleve 
land, Ohio, assigned to The Oster Manu 
facturing Co Patent 1,848,297 

Chuck Operati: Means. Albert | 
Church, New Britain, Conn., assigned to 


The Union Manutacturing Co. latent 
1,848,317 

Chamfering Tool Albert P. Fall, 
Toledo, Ohio, assigned to Che Wel-Ever 


Piston Ring Co. Patent 1,848,418. 


— 
I rocesses 


Method ot Weld Gg 
cles. William <A 
Heights, N. Y 


Stellite Co Patent 


Composite Arti- 
Wissler, Jackson 
assigned to Haynes 
1,848,289 
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When Welding Pays THE comparative advantages and costs of welded stee! 
’ and castings, particularly iron castings, continue to pro- 
0. A. TILTON voke discussion. Cast iron costs $0.05 to $0.06 per Ib.; 
Indusirial Engineering Dept., General Electric Company rolled plate or bar averages $0.025; but not always does 
welding save money. Large intricate units can usually be 
cheaply fabricated ; low production quantities offer pos- 
sibilities ; a considerable amount of machining on a cast- 
ing usually indicates a chance for cheaper welded fabri- 
cation. But small or moderately large simple parts and 
parts made in quantity can usually be cast more cheap) 
than welded. 

Ixpansion and contraction strains encountered in 
fabrication no longer cause trouble, for machine de 
signers have learned to design so that they are dissipated 
\lso, newer welding processes, such as atomic hydrogen 
and shielded arc, permit greater weld ductility. 


| 1 | Cast bearing bracket, weighing 60,600 
Ib., costing $4,153 for material, $840 for 
labor and $640 for patterns 


| 2] The same bearing bracket fabricated, 
weighing 59,000 Ib., costing $2,942 for 
material, $851 for labor. It saves 1,600 Ib. 
in weight, $1,200 in cost plus $640 pattern 


cost 


| 3 | Are-welded fabricated motor frame, 
supplanting cast steel to avoid pattern costs 
and provide tougher structure 
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EDITORIALS 





Mareh 17, 1932 





K. H. CONDIT 





Patents vs. Dramatics 


Measures aimed to modernize the securing, 
litigation, and ownership of patents are now under 
consideration by the House Patents Committee. 
Passage of several proposals seems to be assured 
while favorable action on others more contro- 
versial in character is in doubt. Since the metal- 
working and other industries have an important 
stake in patent ownership, the pending legislation 
calls for close study. The House Committee 
welcomes suggestions from interested sources. 

A few highlights among the numerous pro- 
posals follow: 

1. Speeding up of Patent Office procedure would 
be effected by a Classification Division manned by 
30 examiners. This would aid examination and 
search inside and outside the Patent Office. 

2. Limitation of the time between filing and is- 
sue is the subject of several alternate plans. One 
measure would compel action on an application 
within three years of filing. Another would con- 
fine protection to twenty years from the date of 
filing should this date precede the usual expira- 
tion. 

3. Full control by the assignee may be given by 
voiding certain rights now vested in the inventor 
after assignment. 

4. Invention by a group of persons would be 
allowed. 

5. The limitation of priority claims to two years 
before application would prevent the retention 
and subsequent patenting of secret processes. 

6. Curtailment or elimination of renewals would 
do away with abuses of this privilege. This meas- 
ure is the subject of vigorous controversy. 

7. A modified measure to prevent fraud has 
little opposition since certain restrictions which 
might hamper bona fide inventors have already 
been deleted. 
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Other proposed provisions cover the expediting 
of patent litigation, the pooling of patents, the 
claim of monopoly as defense against infringe- 
ment charges, compulsory working of patents, and 
patent ownership by government and other em- 
ployees. A measure once widely heralded and 
still supported by the American Engineering 
Council would create a separate “Court of Patent 
Appeals.” Some of its former advocates have 
become lukewarm, but there is still hope for legis- 
lation in this direction by the next Congress. 

Unfortunately the attention of the House Com- 
mittee has become temporarily sidetracked. Its 
new chairman, Rep. William I. Sirovich, has re- 
cently attained newspaper headlines through his 
attacks on certain dramatic critics. Mr. Sirovich 
because of his own playwriting appears to have 
strong personal convictions on this subject. It is 
to be hoped that his views on dramatics do not 
retard the wide needs of industry for a simplified 
patent procedure. 


Attention! Manufacturers! 


Every American manufacturer of machinery 
and machine tools should be warned that France 
is proposing an immediate extension of her import 
quota system to include these products. Though 
she hints that she may except highly specialized 
tools, it happens that the proposed quota of forty- 
six per cent of her 1931 standard tool imports 
would amount to virtual exclusion of American 
tools. Whether such exclusion is intended or not 
is beside the point; the proposed quota would 
throw the doors wide open to England, Holland, 
and Germany. 

Already a committee of the National Machine 
Tool Builders Association has conferred with 
Secretary Lamont of the U. S. Department of 
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Commerce. He promises full cooperation, but 
needs the widest possible support. There is no 
time to lose. The editors of American Machinist 
urge every manufacturer to wire Secretary 
Lamont without delay. 


' oe eee ’ 


General sales tax plans on the way to becoming 
mired . . . some say permanently mired as they 
should be when expanded sales are far more es- 
sential than a balanced budget . . . ‘“‘Prosperity 
Bond” issue of $5,500,000,000 and excise taxes 
on 2.75 beer and on coffee and tea gain increas- 
ing favor ... President Hoover requests list 
of banks withholding credits . . . also seeks fur- 
ther bureau expense cuts and runs athwart House 
and Senate displeasure . . . Standard Statistics 
forecasts gradual recovery for railroads... 
Stocks listed on N. Y. Stock Exchange increase 
$1,208,341,443 in value during February .. . 
House passes Anti-Injunction Bill 303 to 13 and it 
will now go to conference . . . Anti-Hoarding 
Campaign seems to be securing results though 
few definitive figures are available . . . Action 
urged on Home Loan Banks Bill, the last of the 
President’s emergency measures. 








60,001 MORE 


As we go to press 220,572 men have been 
put back to work by the United Action Drive 
to “put one million men back to work”. . . 
an increase of 60,001 over the 160,571 re- 
ported last week. 


Year-old prophecy that England might lead 
world out of depression may not be so far wrong 
. . . British trade optimistic and even buoyant 
. . . Sterling is up, thus reflecting good news in 
preliminary _ statistics ... France arranges 
British, German and Italian trade cooperation, 
invites similar treaties from members of the Little 
Entente, and continues to bait America with dis- 
criminatory import quotas and gold withdrawals 
. . . League of Nations seconds Stimson’s Sino- 
Japanese policy, drafts board of 19 to remain at 
Geneva and watch Asiatic situation, outlaws 
Japan’s war spoils . . . Japan asks armistice on 
League’s terms but continues to buy huge quanti- 
ties of raw materials for TNT and gunpowder 
. . . less talk of war-provoking boycott heard 
. . « USSR calls 1,500,000 more women from 
“domestic drudgery” to assist the 6,000,000 al- 
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ready in industry . . . Suicide of Ivar Kreuger 
may have far-reaching results . . . As head of 
Swedish Match Trust he controlled world’s larg- 
est diversified holding company. 


Just announced that New York City’s center 
of population is in a cemetery. This is no 
news to Wall Street. 


Henry Ford stamps No. 1 on first V-8 motor 
to come off production line . . . World copper 
producers agree to operate at 20 per cent of ca- 
pacity instead of 26—a drop from 80,000 to 
60,000 tons per month . . . William A. Irvin 
will succeed James A. Farrell as president of U. S. 
Steel on April 19 . . . Mack Truck denies rum- 
ors of merger with White . . . Peninsular Metal 
Products Company awards contract for new plant 
to replace one recently destroyed by fire... 
Alco Products purchases Jackson Engineering 
Corporation . . . American Society of Tool 
Engineers organized with headquarters in Detroit 
. . . Niagara Hudson Power System will spend 
$19,301,000 to improve and extend facilities dur- 
ing 1932. American Tool Works Co. demon- 
strates to interested production executives 100- 
horsepower, 22-inch lathe built for General 
Electric for research work on carbide tools. 


“The money and credit necessary for busi- 
ness recovery and reconstruction of Amer- 
ican prosperity are now made available. The 
government and the central banking system 
have done and are doing all that could rea- 
sonably and possibly be expected of them to 
replenish depleted and immobilized credit re- 
sources of the country. The challenge is now 
to the commercial bankers and business men 
jointly. The time has come for them to fol- 
low through.” —VIRGIL JORDAN. 


World’s largest order for metallic doors 
awarded Dahlstrom Metallic Door Company 
. . « 25,000 doors and 3,000 elevator entrances 
for Radio City will mean three years continuous 
employment for 300 men. . . Westinghouse 
Elevator reports orders for 42 elevators for 
Chicago Post Office, 26 for Pittsburgh P.O., and 
26 for Bankers Trust Building, New York . . . 
De Soto ships 4,452 cars in February against 
2,282 in February, 1931 .. . Southern Pacific 
orders almost 14,000 tons of steel rails and is 
preparing to order 7,000 more . . . Electric 
Auto-Lite jumps March schedule 50 per cent . . . 
At least three machine tool builders are now work- 
ing day and night on Ford orders. 
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-REGIONAL: REPORTS - 





New YorK—A quiet week in tool and machinery 
markets. Some prospects, but no indication of 
immediate closing. Wassaic, N. Y., school list 
closed; bids going in on Hastings-on-Hudson 
school list. Dissatisfaction with latter, because 
of millwrighting, plumbing, electrical work in- 
cluded in bid. Most dealers limped along with a 
little order here, another there. 


CuicAGo—Practically no business placed, though 
one dealer sold four heavy units, including a ra- 
dial, two boring machines. On one sale, 2-year 
payment plan arranged because purchaser felt 
purchase unjustified on present production. Pros- 
pects poor. No railroad lists yet. Some Ford 
orders keep Rockford working overtime. 


Detrroitr—March sales thus far even lower than 
February. Automotive plants making few pur- 
chases or inquiries. Waiting for Ford to show 
Engineers make no comments as to 
future plans. Sales confined to used machinery 
and a few small replacements. Ford still buying 
machines to complete production line for new cars. 


new Cars. 


INDIANAPOLIs—lIn spite of general slowness in 
sales, tool trade more optimistic. Increase in em- 
ployment; several factories resume production. 
Will have to buy some machine tools. Factories 
making automotive equipment particularly opti- 
mistic. Some real orders received by gear, trans- 
mission and other manufacturers. Prospects for 
other metal-working factories not so good, but 
expect general improvement during coming 
quarter. Production and repairs in larger rail- 
road shops increasing ; more and more men added. 


CINCINNATI—Machine tool industry treading 
water in currentless business sea, grasping at flot- 
sam orders for support. Fair number of inquir- 
ies, but few replies to follow-ups say buying has 
been postponed. Nothing indicative of improve- 
ment, but hope not altogether gone. Hundreds 
of production men from all parts of country 
watched demonstration last week of 22-in. 
100-hp. special lathe built by American Tool 
Works for G.E. research work in carbide tools. 


Paciric NortTHwest—Turnover of tools and 
shop equipment disappointing. Customary 
spring activity missing. Better tone in some lines. 
Inquiries increased. Purchases continue at low 
ebb; Almost entirely government and_ public 
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QUIET week follows quiet 
week, with everyone wait- 
ing on the automotive in- 
dustry, and the automotive 
industry waiting on Ford 
N.M.T.B.A. report 
shows February poorest 
month of the depression, 
with index at 37.6, com- 
pared to 59.1 for January 
and 44.5 for October, 
1931, previous low month 
. . « 3-month average is 
54.8, still above the low 
50.4 of last November... 
All classes of reporting 
companies shared the drop, 
large companies dropping 
to 35.6 from 52.8, medium- 
size to 43 from 78.4, and 
small from 59.1 to 37.6 
14 of 74 companies 
reported no orders for the 
month, 


GENERAL business looks 
a little better—strengthen- 


business improvement fol- 
lows general business pick- 
up... New York has 
only school orders; Chicago 
has one dealer who sold 
four heavy units the same 
week; Detroit's March 
sales are below February, 
though Ford continues to 
buy production equipment 
. . « Indianapolis has op- 
timism, expects sales, but 
has not much thus far. . . 
Cincinnati has little to say 
beyond its approval of 
American Tool Works new 
super-lathe, watched by 
hundreds during last week 

Pacific Northwest 
tool turnover disappoint- 
ing; better tone in some 
lines . . . New England 
sells to electrical refrigera- 
tor manufacturers, Navy 
Department, and automo- 
tive companies. New Ford 
inquiries; foreign inquiries 


ing our belief that tool disappointing. 

works. Officials of the Puget Sound Navy yard 
recommend purchase of four turret lathes, one 
milling machine. Yard requirements during year 
for tools and shop equipment expected to approxi- 
mate $200,000. Lumber manufacturers gradu- 
ally turn to making finished articles. Must in- 
crease machinery. Precision tool dealers find busi- 
ness more active. Slight pickup in automotive 
trade. Cannery equipment plants idle. Fish, fruit 
and vegetable packing will not exceed half capac- 
ity. Present equipment can carry load. Highway 
construction active. Some business in tractors, 
power shovels, snow plows and crawlers. Con- 
struction shows tendency to rent equipment. 
Dealers in air compressors and rock drills report 
no improvement. Mining operations limited ex- 
cept for precious metals. 


New ENGLAND—Machine tool orders dribble in 
from electrical refrigerator manufacturers. Navy 
department and automotive industry. Failure of 
new business from foreign centers a serious draw- 
back, particularly anticipations from Soviet. The 
great influx of orders from mid-west has not be- 
gun. Question whether any great amount of 
equipment is necessary; Many automotive prob- 
lems can be solved by retooling. Ford has issued 
new inquiries for grinding equipment, also special 
machines. Some recent Navy Department orders 
have gone to Connecticut companies. Buying 
sentiment among accessory manufacturers im- 
proving. 
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MATERIAL TRENDS 





AND PRICES 


A very slight increase in buying of steel in small lots by a 





wide variety of consumers has sufficed to raise the operating rate 


of the industry one point, to 27 per cent of mill capacity, in the 
last week. The same rate obtained in the week of Feb. 20, 


1932 and also in that of Oct. 31, 1931. Prices of non-ferrous 
metals showed no declines of importance during the week. On 
the contrary, copper and tin advanced about 3c. per Ib. Scrap, 
however, continues to bring increasingly lower offers from deal 
ers at New York 


(All prices as of Mar. 11, 1932) 





IRON AND STEEL 





Pig Iron — Current Mo. Ago Yr. Ago 
Birmingham, No. 2, Fdry., per 
gross im. $10@$SI1 SlI0@S$ll $14.00 
Buffalo, No. 2, Fdry., per gross 
ton , 14@ 15 14@15 17.50 
Heavy Melting Steel Scrap 
Pittsburgh consuming point, 
No. I, per gross ton 10.00 10.00 12.75 
Furnace Coke — Connellsville, 
per net ton 2.25 2.25 2.50 
Foundry Coke — Connellsville, 
per net ton 3.25 2.29 3.25 
Steel Shapes — Pittsburgh, base. 
per 100 Ib a 1.50 1.50 1.65 


* 
Cost in cents per lb. of 100 fly- 


Iron Machinery Castings 
hub not cored, good quality gray 


wheels, 6-in. face x 24-in. dia., 


iron, weight, 275 Ib. 
Chicago .4.623 Cleveland 4.50 New York 4.75 
Cincinnati 4.35 Detroit 4.00 


7 
Steel Sheets — Prices in cents per lb., del. 
stock (except at Pittsburgh) in lots of 401 to 999 Ib., 
released for shipment at one time: 


from warehous« 
ordered and 


Clev e Ne “ 
Pitts. Mill Chicago land York 
Hot-rolled, No. 10.. 1.55 3.20 3.00 3.00 
Hot-rolled, No. 24* 2.20 3.55 3.25 3.50 
Galvanized, No. 24 2.85 4.10 3.75 4.00 
*Annealed 
i 


Seamless Steel ‘Tubing — Cold-drawn mechanical tubing, 


round, .10 to .3U carbon, in lots of less than 100 ft. or 100 Ib., net, 
at N. Y. warehouse: 
Thickness - —QOurtside Dia. in Inches — 
of Wall F 3 ; i usw 
Inches B.w.g. ——Price per Foot 
035 20 $0 15 $0 16 $0.17 $0.18 $0.19 $0.21 $0.23 


. 
Shapes, Plates, Bars, Etc. Warehouse base prices in cents 
per Ib., del. in lots of 401 to 999 Ib., ordered and released for 
shipment at one time: 


New York Cleveland Chicago 
Bands..... 3.30 3.00 2.95 
Bars, soft steel 3.00 2.75 2.75 
Cold fin., flat or square 3.80 3.60 3. 60 
Cold fin., round or hexagon. . 3. 30 3.10 3.10 
Cold rolled strips 4.95 5.95 5. 50 
Floor plates. 4.75 5.00 5.00 
Hoops. 3.65 3.55 3.50 
Rivets 4.00 3.30 4.00 
Shapes 3.00 2.95 3.00 
Spring steel 4.00 4.00 4.00 
Tank plates 3.00 2.95 3.00 
* 
Stainless Steel Hot-rolled bars, base, Pittsburgh, 0.12 per 


cent carbon, cents per lb.: 


Chromium Chromium 
15% and under . 19.00 18 to 23°; . 23.00 
15 to 18% 23 to 30% 28.00 


20.50 
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Bolts and Nuts— Discount from list, f.o.b. mills, Birmiagham, 
Chicago, Cleveland and Pittsburgh, on bolts (except stove) nuts, 
Os Cee CeO, Gite HIN. bk os Ssticho icin + cents edi rend boas xe 75% 





NON-FERROUS METALS 





Prices following are in cents per lb. for mill shipments in carlots: 


Aluminum ingots 99%, N. Y. 23.30 
Copper, electrolytic, Conn 6.25 
Copper wire, base, C ‘hicago and Cleveland 8.623 
Copper wire, base. = 8 50 
Lead, pigs, E. St. Louis. SebetRDeegdbeaedenee mane 3.05 
lin, Straits, pigs, spot, N. \ 22.30 
Zinc, slabs, E. St. Louis 2.80 
Prices following are in cents per lb., base, N. Y., Chi. and Cleve.: 
Brass rods, high 10.25 
Brass sheets, high. 12.50 
Brass tubing, high.. 15.75 
Copper, drawn round 12.874 
Copper sheets... 15. 373 
Copper tubing 14.87} 
Prices following are in cents per lb., del. from N. Y. warehouse: 
Babbitt, anti-friction, general service 29.00 
Babbitt, com’l, intermediate grade 34.75 
Babbitt, genuine, highest grade 43.50 
Solder, bar. ~ 17.423 
Prices following are in cents per lb., base, Huntington, W. Va.: 
Monel metal rods, hot rolled 35.00 
Monel metal sheets, full finished. 42.00 
Monel metal tubing, seamless 65.00 
Nickel rods, hot rolled 45.00 
Nickel sheets, full finished 52.00 
Nickel tubing, seamless 75.00 
= - 


Scrap Non-Ferrous Metals Dealers’ purchasing prices in 








cents per lb., f.0.b. cars 
New York Cleveland Chicago 
Heavy yellow brass 2.00 2.00 1.50 
Light brass 1.50 1.25 1.25 
No. | rod-brass turnings. 2.25 2.25 1.50 
Heavy copper 4.00 3.25 Rue 
Light copper......... 3.25 2.75 2.25 
SHOP SUPPLIES 

Prices at warehouse) New York Cleveland Chicago 
\brasive disks, aluminum oxide 

No. 50 grain, cloth, 6-in. dia., 

X weight, per 100 $4. 37 $4.59 $4.59 


Belting, leather, heavy... 40°, 40% 40% 


Belting, rubber, trans., Grade | 60-10-10°, 60-10% 60% 

Lumber Per M ft., b.m., 12-16 ft. lengrhs, delivered, N. Y.: 
Crating — Southern pine: 

Ix4-in $27.00 Ix6-in $24.00 
Skids — Spruce: 

2x4-in. $35.00 3x4-in. $35.00 4x6-in. .$37.00 6xé6-in. . $50.00 


‘ io 
merge "ae 
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Price Movements Week by Week 


Average Price of Raw Metals: Pig Iron, Billet Steel, Copper, Tin, 
Lead, Zinc—American Machinist 
Seventy-Four Commodities Index—The Annalist 
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Management Takes a Long Look Ahead 


ONG-RANGE planning for produc- 

4 tion management was the theme of 
the Job Order Production Conference 
held by the American Management As- 
sociation in Chicago, March 11. With 
a development of a relative saturation 
in the market for many of the necessi- 
ties of life and a fluctuating demand in 
luxury markets, a business to be suc- 
cessful today must reverse the old philos- 
ophy of “We can make, let’s sell,” to 
the 1932 version “We can sell, let’s 
make.” Buildings, equipment, meth- 
ods, financial background today must be 
revised to produce goods which can 
be sold rather than the old viewpoint 
of sales being required to distribute the 
products produced by a fixed produc- 
tion and financial setup. Such were the 
opening remarks of a paper prepared by 
CarLe M. BiGELow, president, Bigeiow, 
Kent, Willard & Co. Production must 
introduce into products any factors 
which have a public acceptance in terms 
of increased values. Naturally whenever 
production can devise a change in prod- 
uct which increases customer's sense of 
value and decreases production cost, a 
marked step in profit production has 
heen accomplished. In an era of high 
competition, price increases because of 
quality improvement are not normal. 
The point is to strive for better quality 
it lower prices. 

The effect of the periodicity of the 
business cycle is that production capac- 
ity usually is over-expanded during 
hoom periods and as a result cannot ab 
sorb its overheads properly during de- 
pressed periods. If the increased vol- 
ume required by booms were met by 
working extra shifts, rather than by 
increasing equipment, many of the evils 
of the business cycle, so far as produc 
tion is concerned, would be overcome 
A closer coordination between sales sta- 
tistics and production statistics will also 
prevent the improper accumulation of 
inventories during the falling stages of 
the cycle and failure to meet increased 
demand during the upward trends. The 
common practice of endeavoring to fix 
production volumes definitely for con- 
siderable periods in advance leads to 
accumulations of excess inventory or 
poor delivery service. 

M. S. SmitnH, vice-president, and 
B. M. Sayre, works manager of Carrier 
Manufacturing Corp., in a paper which 
Mr. Smith read, presented a statistical 
study of the various plans for change 
in production machinery and methods. 
\fter listing the changes from without 
and within that can be anticipated, the 
following steps were outlined in order 
to meet these changes: (1) Organized 
channels for flow of ideas and statistics 
influencing change to a reservoir; (2) 
define standard practice for considera- 
tion of this data; (3) define require- 
ments and use standard procedure in 
considering changes; (4) place approval 
of new products jointly with several 
departments interested before produc- 
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tion; (5) plan for mobility of plant. 
men, machines, materials, routine and 
processes ; (6) Plan production for defi- 
nite quantities and a production program 
jointly approved by sales, production, 
research, and design departments; and 
(7) Plan flexible inventory control and 
simple routine to meet requirements of 
individual plant. 

In considering the future of the ma- 
chine in production management, K. H. 
Conpit, editor and publishing director, 
American Machinist, proposed that the 
production man, for his own protection, 
should insist on a financial setup that 
makes depreciation reserves set aside 
for equipment inviolate even though it 
has to be trusteed. His paper is re- 
printed on page 384h 

“Management must take the larger 
social viewpoint if it is to succeed in 
the future,” said Dr. Witittram E. 
LEISERSON, professor of economics, 
(Antioch College, who reviewed the labor 
outlook. He placed particular emphasis 
as regards a changed labor viewpoint 
upon the recent conferences between the 
railroad presidents and railway labor 
executives. Management has done a 
fine job in stabilizing earnings of stock 
and bondholders, but has done little in 
the direction stabilizing labor. He main- 
tained that a plant is, insolvent from a 
social viewpoint, if it cuts expenses by 
dropping workers on the community and 
supporting them by charity 


A.L.S.1. Meets 
In New York 


The spring meeting of the American 
Iron & Steel Institute will be held 
May 19 at the Hotel Commodore, New 
York City. General semi-annual meet- 
ings will be held on Thursday instead 
of on Friday as previously. The In- 
stitute has moved its headquarters from 
75 West St. to 1829 Empire State 
Building, at 350 Fifth Ave., New York. 


M.I.T. Adopts New 
Administrative Plan 


A new plan of administrative organ- 
ization for Massachusetts Institute of 
Technology was adopted by the Corpora- 
tion, according to an announcement by 
Pres. Kart T. Compton. The new 
plan subdivides the Institute for ad- 
ministrative purposes into five depart- 
ments—School of Science, School of 
Engineering, School of Architecture, 
Division of Humanities and the Divi- 
sion of Industrial Cooperation. In 
addition, the new plan calls for the 
explicit recognition of the graduate 
school, embracing engineering, science 


and architecture Dr. Compton also 





Dr. VANNEVAR BusH 


announced appointement of Dr. Van 
NEVAR Busu of the electrical engineer- 
ing department as vice-president of the 
institute and Dean of Engineering as 
well as a member of the corporation 


Dr. Bush has been a member of the 
faculty since 1923 and is known for 
his achievements in research and his 


contributions to technical education 
He has particularly interested himself 
in the design of scientific calculating 
instruments, and was awarded the Levy 
medal of the Franklin Institute in 1928 


for the development of the product 
integraph. Recently he has won wide 
recognition for his design of an in 


tricate calculating machine called the 
differential analyzer, which makes it 
possible to accomplish in a few hours 
engineering calculations that would take 
weeks and months under normal 
ditions, and with increased accuracy 


con 


N.M.T.A. Announces 
Meeting Subjects 


National Metal Trades Association, 
holding its 34th annual meeting at Hotel 
Commodore, New York, April 20, has 
announced the following as principal 
subjects for the convention: Destiny of 
Our Major Industries, Status of Credit 
and Recent Financial Developments, 
Unemployment Insurance, Recent Leg- 


islation and Legislative Tendencies, 
Necessity for Drastic Reductions in 
National and Local Government Ex- 


penses, Significance of the Sino-Japa- 
nese Conflict, Recent Developments in 
Rackets and Radicalism, and Labor 
Management in the Future. Grorce 
SOKOLSKY will lead the analysis of the 
Sino-Japanese situation; other speakers 
of prominence will handle the remain- 
ing topics. The analysis and report 
of the Committee on Industrial Rela 
tions on unemployment insurance has 
just been printed. The 34th annual 
meeting of the Administrative Council 
will be held April 19, as will the annual 
meeting of branch secretaries 

At this convention, the biennial elec 
tion of officers will also take place. 
Jacorn D. Cox, Jr., of Cleveland Twist 
Drill Co., is the nominee for president 
to succeed J. D. Benepicr of Landis 
Machine Co., president for the past two 
vears 
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Tentative Program for Meeting 
of American Welding Society 


—- preliminary and tentative pro- 
gram for the annual meeting of 
the American Welding Society has re- 
cently been released. The meeting is to 
be held April 27 to 29 in the Engineer- 
ing Societies Bldg., 33 West 39th St., 
New York, N. Y. The complete pro- 
gram is: 


WEDNESDAY, APRIL 27, 19382 
Morning 
BUSINESS AND TECHNICAL SESSIONS 
10.00 a.m. to 10.30 a.m.—Room 2, bth 
Floor, Business Meeting, E. A. DoyYLe, pres- 
ident, presiding. : 
Report of President, Report of Tellers 
Committee, Election of Officers. E 
10:30 a.m. to 12 Noon—Room 2, 5th 
Floor, Technical Session, E. H. EWErRtTz, 
past-president, presiding. 


SHIPBUILDING 

“Welding in the Construction of U.S.S. 
New Orleans,” by Capt. J. O. GAWNE, 
United States Navy. 

“Experimental Determination of Stresses 
in Fillet Welds,” by L. C. BIBBer, Bureau 
of Construction and Repair, Navy Depart- 
ment 

“Welded Barge Construction,” by GORDON 
G. HoLsprook, general superintendent, Fed- 
eral Shipbuilding & Dry Dock Co. 


Afternoon 
TECHNICAL SESSION 

2:00 p.m. to 5:00 p.m.—Room 2, 5th 
Floor, F. P. McKIBBEN, senior vice-presi- 
dent, presiding. ; 

“A Study of the Transformation Points 
of Fusion Weld Metal,” by E. R. HENSEL 
and E. I. LARSEN, Research Laboratories, 
Westinghouse Electric & Mfg. Co. 

“Cause and Cure of Intercrystalline Cor- 
rosion in Austenitic Steels,” by JOHN A. 


MATHEWS, vice-president, Crucible Steel 
Co. of America. we 
“Welding Duralumin,” by H. S. GEorGE, 


research engineer, Union Carbide & Carbon 
Research Labs. 

“Welding Wrought Iron Pipe,” by JAMES 
Aston, A. M. Byers & Co. 


Evening 

BoarpD oF DrrecTrors’ MEETING 
6:30 p.m.—Dinner Meeting, Board of 
Directors. : 
Meeting of Board of Directors of Ameri- 
can Welding Society. Appointment of Com- 
mittee Chairmen and other Officers. Com- 

mittee Reports. Plans for coming year. 


THURSDAY, APRIL 28, 
Morning 


TECHNICAL SESSION 

9:30 a.m. to 12 Noon.—Room 2, 5th 
Floor, C. W. Osert, chairman, Welding 
Conference Committee, presiding. 

“Spot Welding,” by Mr. RoBerTson, Fleet- 
wings, Inc. 

“Are, Gas 
Pressure Vessels,” 
M. W. Kellogg Co. 

“Production Welding of Light-Gage Metal 
Specialties,” by representative of Servel Co. 

“Welding of Extruded Metal,” by I. T. 
Hook, research engineer, American Brass 
Co. 


1932 


and Resistance Welding of 
by H. LeR. WHITNEY, 


Afternoon 
TECHNICAL SESSION 


Symposium: “Ductility in Welds” 


2:00 p.m. to 5:00 p.m.—Room 2, 5th 
Floor, F. T. LLEWELLYN, past-president, 
presiding. 


Papers by C. A. ApAms, Harvard Uni- 
versity: E. CHAPMAN, Lukenweld, Inc.; 
E. R. Fisu, Hartford Steam Boiler —w & 
Ins. Co.; C. J. Housiac, Electric Are Cut- 
ting & Welding Co.; C. H. JENNINGS, West- 
inghouse Electric & Mfg. Co.; H. F. Moore, 
University of Illinois; D. ROSENTHAL, Uni- 
versity of Brussels; C. L. WApDDELI., Worth- 
ington Pump & Machinery Corp. 


Evening 


ELEVENTH ANNUAL DINNER (Stag) 
6:30 p.m. 
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FRIDAY, APRIL 29, 1932 
Morning 
TECHNICAL SESSION 
9:30 a.m. to 12 Noon.—Room 2, 5th 
Floor, J. J. Crowe, director, American Weld- 


ing Society, presiding. 
“Modern Spot and Relief Welding” by 
P. W. FASSLER, manager, Electrical Weld- 


ing Division, Fisher Body Corp. 

“Machine Gas Welding,” by J. L. ANDER- 
son, Air Reduction Co. 

“Welding of Steam Pipe,” 
tive of United Engineers & Constructors, 
Ine. 

“Welding of Tube Turns,” by R. E. 
FRITSCH, vice-president, Tube Turns, Inc. 


by representa- 


Afternoon 

Structural Steel Welding 

Committee. American Bureau of Welding. 
2:00 p.m. to 3:00 p.m.—Room 3, 5Bth 

Floor, Meeting of Structural Steel Welding 

Committee, L. S. Moisseirr, chairman, pre- 

siding. 


Meetings of 


Outline of program of future investiga- 
tions. 

3:00 p.m. to 5:00 p.m.—Room 3, bth 
Floor, Meeting of American Bureau of 


A. ADAMS, director, presiding. 

Review of progress. Election of Officers. 
Plans for the coming year. Special report 
of Fundamental Research Committee. 


Welding, C. 


Wire Industry 
In Metals Congress 


The wire industry wil have a share 
in the 1932 National Metal Congress 
and Exposition in Buffalo, Oct. 3-10, 
according to an announcement by W. H. 
EISENMAN, secretary of the A.S.S.T. 
and director of the Exposition. The 
Wire Association, of which Joun Mor- 
pica, Bethlehem Steel Co., Sparrows 
Pt., Md., is president, L. D. Grancer, 
Wickwire Spencer Co., New York, and 
Herpert HorsFatt, Canadian Wire & 
Cable Co., Ltd., Toronto, are vice-presi- 
dents, and R. E. Brown, New York 
City, secretary, will have a series of 
meetings as part of the Congress, while 
a number of manufacturers of wire and 
wire drawing equipment have reserved 
space in the Exposition. 


Auto Product Tests 
Is Meeting Subject 


Seven prominent executives and engi- 
neers are to discuss various aspects of 
service testing of automotive products 
and correlation with laboratory tests at 
a joint meeting in Detroit, Monday 
evening, March 28, under auspices of 
the A.S.T.M. Detroit District Commit- 
tee and the Detroit Chapters of the 
A.S.S.T. and the S.A.E. The meeting 
will be in the Fort Shelby Hotel and 
will be preceded by a dinner. Speakers 
include: F. O. CLements, technical 
director, Research Laboratories, Gen- 
eral Motors Corp., and president of the 
A.S.T.M., who will give the introduc- 


tion; “Road Testing of the Entire Auto- 
mobile,” by A. J. SCHAMEHORN, direc- 
tor, General Motors Proving Grounds ; 
“Destructive Testing of Automotive 
Products,” by J. M. Watson, metal- 
lurgical engineer, Hupp Motor Car 
Corp., and past-president, A.S.S.T.; 
“Service Complaints on Automobiles as 
Related to Engineering Tests,” by 
NicuoL_as Dreystapt, general service 
manager, Cadillac Motor Car Co.; 
“Relation of Service Testing to Metal- 
lurgy of Automobile Parts,” by J. L. 
McC.oup, metallurgist, Ford Motor 
Co.; “Service Tests of Automobile Fuels 
and Lubricants,” by D. P. Barnarp, 
research engineer, Standard Oil Co. of 
Indiana; “Service Testing of Automo- 
bile Tires,” by S. M. Capwe tt, in 
charge of Tire Development, U. S. 
Rubber Co. 


Canada Buys Tools 


Canadian purchases during the last 
fiscal year of machine drills amounted 
to $699,400 and purchases of metal 
working machinery amounted to 


$5,112,082. Remaining purchases of 
American iron, steel and machinery 
were: 

wn. 6 | Ree er eee $1,758,110 
Gasoline and steam engines... 4,808,250 
Railway fish and tie plates...... 785,260 
Pigs, ingots, blooms and billets.. 2,828,828 
Scrap iron and steel........... 1,367,179 
Casting and forgings........... 5,823,278 
Rolling mill products.......... 64,746,638 
Tubes, pipe and fittings........ 6,023,488 
.  , Se = eee ee os 3,828,386 
Engines and boilers............ 17,774,349 
Air compressor machinery...... 1,579,026 
Coal handling machinery. . oa 237,76 
Concrete mixing machinery..... 292,716 
Cranes and derricks......... 1,669,918 
CD ives deans os os 00% 735,960 


Tool Society Formed 
By Detroit Engineers 


With the aim of advancing the 
knowledge of tool engineering, the 
American Society of Tool Engineering 
was formed at a meeting in Detroit 
March 3. Headquarters have been 
established at 8203 Woodward Ave. 
there. Officers are: J. A. Srecet, 
Packard Motor Car Co., president; W. 
H. Smiia, Chrysler Corp., first vice- 
president ; E. J. Rucctes, Gemmer Mfg. 
Co., second vice-president; A. M. 
SARGENT, Pioneer Engineering & Ma- 
chine Co., secretary, and WiLi1AMm J. 
Fors, Stenger Die & Tool Co., treas- 
urer. Membership will be divided into 
senior and junior grades. Senior mem- 
bership is open to tool engineers “of 
recognizability to plan the order of oper- 
ations and layouts and supervise the de- 
signs and manufacture tools and equip- 
ment,” to tool, die or machine .designers 
with five years’ experience, and to ex- 
ecutives possessing knowledge of tool 
engineering for mass production. Tool 
designers with less than five years ex- 
perience and students in recognized 
schools or colleges studying tool de- 
signing or tool engineering are eligible 
as junior members. 
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German-American 
Tool Competition 


CHARLES GOLOSMAN 


OS question often raised now is 
“How will present rapid growth of 
Soviet industries affect American and 
European machine tool and machinery 
builders? Does it mean that Russian 
markets for American and European 
machine tools will soon be closed?” 
According to this writer’s opinion, as 
well as that of many Europeans, the 
requirements created by the rapid de- 
velopment of Soviet industries wil! 
necessitate a large-scale importation of 
foreign machinery and equipment. Fur- 
thermore, the demand for machine tools 
and special machinery in the Soviet 
machine building industry in the elec- 
trical, automobile, aircraft and tractor 
industries, as well as in the coal, metal- 
lurgical and chemical industries, will be 
tremendously increased within the next 
few decades. 

According to reliable information, 
Germany is to receive this year about 
$150,000,000 from the Soviet govern- 
ment in payment for products and 
machinery exported to the Soviet Union. 
The Soviet has also placed large orders 
for machinery and machine tools in 
Great Britain. However, the decline in 
orders placed by the Soviet Union in 
the United States in 1931, as compared 
with 1930, shows a 60 per cent decline, 
according to Soviet figures. 

German machine-tool builders have 
studied the Russian market thoroughly 
and know well its possibilities as well 
as its requirements and needs. Russians 
want quantity as well as quality pro- 
duction from the machines they buy. 
German machine-tool builders know that 
production depends a great deal on time- 
saving holding fixtures and jigs, on 
efficient tools made of good materials, 
efficient layout of operations and proper 
and skillful set-up of the tools. They 
also realize that the quality of the 
product depends largely on the proper 
material selected, on the required heat- 
treatment, the correct design and proper 
machining methods. They, therefore, 
distribute technical data, advice and in- 
formation and make veritable textbooks 
of their catalogs and literature, show- 
ing the most efficient layouts for opera- 
tions and tooling up on particular 
products and similar information. This 
gives Soviet engineers a clear picture 
of just what German machines will do 
for them, how it will be done, the neces- 
sary tools, fixtures and equipment, and 
above all it gives the Soviet engineer 
the assurance that he will avoid mak- 
ing costly mistakes and that he has 
chosen the best and most efficient ma- 
chine tools and methods of production. 
The Soviet engineers appreciate this 
service and, in selecting machine-tools 
and equipment, begin to prefer German 
machines. 

The writer has just returned from the 
Soviet Union after a stay of two years, 
and was employed there as an efficiency 
engineer in a !arge machine-tool build- 
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Psychological convalescence 
from the panic stage of depres- 
sion continues steadily . . . The 
narrow fluctuations and slight 
uptrend of stock prices and the 
strong, continuous rise in bonds 
since early January are encour- 
aging surface symptoms .. . 
Steady decline in bank suspen- 
sions, unseasonal lessening of 


. . . In consequence commodity 
prices show no __ sustained 
strength and most industrial | ~ 
and trade indicators at the out- 
set of March are at best stag- 
nant and barely holding their 

bottom levels . . . The liquidity 
complex in banking policy con- 

tinues, and the fiscal philosophy 
exhibited in the sales tax and 

other features of the new fed- ~ 80 
eral revenue proposals is like- 

wise persistently deflationary, 


as | 


outstanding currency, and slight in pointed opposition to other 70 
increases in member bank de- attempts of the Administration 
posits and reserve balances are to promote expansion . . . The ~ 60 
of more basic significance ... strengthening of sterling and 
Expectations of persistent Fed- the swift improvement in pros- 
eral Reserve pressure continue, pects in Britain under intelli- = 50 
but signs of any very vigorous gent monetary and trade con- 
seasonal expansion of member _ trol policies are in striking con- ~40 
bank credit needed to replace trast to the desperate struggles 
depleted purchasing power, im- and slow progress of Conti- ~ 30 
prove employment, increase nental countries in trying to 
consumption and stimulate busi- maintain stability under the a 
ness activity are still lacking burden of the gold standard. ) 

© The Business Week { 

J 
ing plant in Moscow. It is my [Rubber Subject 


belief that once Russian engineers and 
mechanics find out enough about the 
mechanisms and operation of American 
machine tools, they will like them much 
more than those of European makes. 
This is largely so, because the Ameri- 
can machines stand up better than the 
European and produce more. American 
machine tools used in this particular 
plant include several Fellows gear 
shapers, Cincinnati and Kearney & 
Trecker milling machines, American 
Too! Works radial drill presses, and 
LeBlond, Pratt & Whitney, Reed- 
Prentice, Lodge & Shipley, American 
Tool, Seneca Falls and Jones & Lam- 
son engine lathes and turret lathes. 
These American machine tools are in 
high favor with Russian engineers, and 
are being run continuously in three 
shifts under terrific strain. However, 
Soviet mechanics and maintenance men 
experience little trouble in keeping the 
tools in running order. 

The plant in which I worked, named 
“Krasney Proletary,” has grown to its 
present huge size from a small machine 
shop, housed before the Soviets took it 
over in an old dilapidated shack, and 
now it is composed of severa! great 
structures of steel, concrete and glass. 

On the whole, this writer was treated 
during his stay in the Soviet Union 
quite cordially by his co-workers and 
management. American engineers have 
no difficulty in joining the various 
Russian engineering societies and they 
have free access to all their facilities. 

Concerts and entertainments are being 
arranged quite often for the American 
and other foreign engineers working 
in the Soviet Union, with the best 
players, singers and artists of the Soviet 
stage. In Moscow there is also the 
great library of the Supreme Council of 
National Economy where a great num- 
ber of technical periodicals is available. 


at A.S.T.M. Meeting 


HE history of rubber, from its 
earliest use, but more particularly 


since the accidental discovery of the 
vulcanizing process by George Good- 
year almost one hundred years ago, 


formed the sole topic for discussion at 
the regional meeting of the American 
Society for Testing Materials in Cleve- 
land March 9. Five papers discussed 
the manufacture of rubber products and 
seven papers- dealt with the properties 
of rubber as an engineering material. 
In addition to the all-day session March 
9, several important committee reports 
were offered the Society. 

In almost all the papers and in what 


little discussion there was, emphasis 
was placed upon the fact that the 
technology of rubber products manu- 


facture is receiving its greatest impetus 

Also important among the papers 
discussing rubber as an engineering 
material was the one presented by 
R. K. Lee, Chrysler Corporation. Mr. 
Lee’s paper, read by one of his asso- 
ciates, emphasized the fact that the 
automobile industry has been greatly 
hampered in its use of rubber to resist 
both shock and vibration because of a 
popular belief that rubber deteriorates 
much faster than the metal with which 
it is in contact. He reported that but 
two automobiles in his company had 
been returned because of unsatisfactory 
rubber motor mountings. He also re- 
ported that, if properly prepared, rubber 
would indefinitely resist deterioration 
through contact with oil, thereby refut- 
ing one popular notion. 

Important committee action included 
the presentation of a method for mak- 
ing tension tests on metal tubing of all 
sizes (E-1) and a new specification for 
cast-iron culvert pipe (A-3). 
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Future of Mechanization in 
Production Management 


KENNETH H, Conpit 


“ditor and Publishing Director, 
Americun Machinist 


{ WOULD take a far braver man 

than | to venture positive answers to 
the barrage of questions laid down by 
Mr. Reich (regarding the future of 
mechanization). Particularly in this day 
when things move so fast. Just a few 
days ago one of the flightiest of our 
New York damsels took a diesel engine 
to an altitude record of something over 
four miles. ‘wo weeks ago I had a 
forty-mile ride in a forty-passenger rail 
car that weighs only 13,500 Ib., less 
than many of the buses and trucks we 
see on the roads, This car has pneu- 
matic tires. Incidentally it is made 
largely of stainless steel and not of one 
of the light alloys. It bids fair to 
revolutionize branch line transportation, 
if not main line travel. 

And then there are the electrical and 
electronic applications. Vacuum tubes 
to count units of product or to operate 
punch press guards. But there are even 
more practical developments. Have you 
seen the new electrical hot dog cooker ? 
\ll you have to do is to place the victim 
on a Bakelite plate, impale the two ends 
of him with pointed electrodes, turn on 
the current, and the resistance of the 
dog himself cooks him to a turn. Or the 
“Wupee” worm charmer for fishermen 
which is simply a pair of contactors that 
can be thrust into likely worm ground, 
the juice so tickling the poor worms 
that they rush to the surface to have a 
good laugh, and are popped into the 
angler’s tomato can. 


Production Department 


But seriously, these spectacular de- 
velopments are not more important than 
the ones that are being made in pro- 
duction equipment continuously. The 
canning machinery people had a show 
here in Chicago several weeks ago. The 
applications of special alloys to avoid 
the corrosive action of vegetable and 
animal acids on machine parts were 
simply amazing. 

I have just come from a demonstra- 
tion, in Cincinnati, of the 100-hp. ex- 
perimental lathe built by American Tool 
Works Co. for General Electric to test 
out tungsten-carbide tools. Many of 
you in this room can remember when 
100 hp. was adequate for a good-sized 
shop. Now we concentrate it in one 
machine. 

This lathe has a range of spindle 
speeds that may be necessary for labora- 
tory testing but which seems to me to 
be far beyond the needs of the average 
shop. Even its designers question the 
likelihood of additional orders. But I 
wonder if we are right. Most of us 
discount too much the eagerness of the 
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buyer for a new and better device or 
machine. I remember distinctly being 
told by E. J. Kearney of Milwaukee 
that his company was completely fooled 
by the market demand for the motor-in- 
base milling machine when that was 
announced. He expected that its sales 
would represent a moderate proportion 
of their total business, but within a 
period of months orders for cone-type 
machines nearly disappeared. Which 
only goes to show how dangerous it is 
to gamble too heavily on what you think 
the market is going to want. 


Danger of Inflexibility 


Incidentally, it also shows up rather 
clearly the handicap of the big company 
which may have developed a certain 
amount of inflexibility to design and 
manutacturing changes. The Ford or- 
ganization gave us a classic example of 
this handicap several years back. 

[ believe that salvation today lies in 
the ability to move quickly—to drop 
products that will not sell and to de- 
velop new ones or adapt old ones to the 
requirements of the market. Heavy 
tixed investment in special purpose ma- 
chinery may well be a thing of the past 
except in the making of staple products 
by processes that approach the con- 
tinuous. 

Manufacturing flexibility implies the 
employment of versatile machines. The 
versatility, of course, may be obtained 
in more ways than one. We can build 
flexibility into a single machine until 
it can be made to do almost everything 
but think. And we can then build a 
production line of such machines. Such 
units are of necessity expensive, but 
they are readily movable. 

We can take standard bases and equip 
them with special tools and fixtures. 
The press has long operated on this 
theory. The milling machine is a more 
recent convert. In either case the cost 
of the die or of the fixture may equal 
or exceed the cost of the base or ma- 
chine. With such a set-up it may be 
necessary to regroup machines; chang- 
ing of the tooling may be all that is 
required. 

Carried a step farther, this principle 
appears in such fascinating contrivances 
as the A. O. Smith frame machine and 
the English Morris Motors transmis- 
sion case and cylinder block machine. 
In either development the work gen- 
erally is located once for all in a hold- 
ing fixture of some sort and the proc- 
essing operations are performed in 
sequence without additional handling or 
relocating. A small development of this 
general nature has taken place in one ot 


A paper presented Mar. 1] at 

the Job Order Conference in 

connection with the A.M.A. 

Packaging and Shipping Con- 

ference, Clinic and Exposi- 
tion in Chicago 


the General Electric shops. One of its 
advantages is the high uniformity of 
machining secured by reducing the num- 
ber of chuckings or locations. 

The flexibility of such a layout de- 
pends, of course, upon the skill of the 
designer in providing for interchange- 
able mounting of the various machining 
heads or units, and on the availability 
of such units in the market. Lack of 
such units has made the existing in- 
stallations terrifically expensive. 

Critics of this plan object to the dan- 
ger of shutting down the whole layout 
when a single tool fails or a motor burns 
out. The criticism is valid until stand- 
ardization reaches the point where 
spares can be carried in the toolroom 
and slipped in as easily as a spare mo- 
tor in the modern motor bus. The criti- 
cism also loses a certain amount of its 
force if production is carried on, as it 
is in so many plants today, on a hand-to- 
mouth basis with no bank of parts 
between operations, and even the supply 
of raw materials or semi-finished parts 
on a one or two days basis. 

In any case such layouts are primarily 
for the mass production plant and con- 
sequently of only academic interest to 
the job-order plant. The manager oi 
the job-order plant is probably going to 
demand the maximum of flexibility and 
the minimum of cost. Fortunately for 
him, and for the equipment builder who 
hopes to serve him, welding has come 
along so fast of recent years that the 
old tradition of patterns and castings 
being essentials of machine manufacture 
is yielding. 

Several important companies have 
swung entirely to welded jigs and fix- 
tures. Several of the machine tool 
builders are doing excellent work with 
welded cutter heads and similar tooling, 
while others are using welded bases 
made up from standard structural parts. 
If mobility and simplicity are demanded 
to the extent that seems likely the 
means are at hand to meet the demand. 


Operating Convenience 

Operating convenience has been given 
considerable attention by machinery de- 
signers, but the chances are that they 
will go much farther in this direction. 
Thanks to the pioneering work of the 
Gilbreths in micromotion study and to 
the recent revival of interest in this 
science, to which my associates on Fac- 
tory & Industrial Management have 
given much space, we have established 
principles on which the base redesign 
for facility of operation. 

Built-in motor drives have done a 
lot to make operation more convenient. 
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Electronic tube applications will un- 
questionably do as much. Experiments 
with these devices are going on quietly 
in many an equipment builder’s experi- 
mental department. 

One of the results of building con- 
venience into the machine has been the 
replacement of skilled machinists by 
operators picked up off the streets. This 
practice has been particularly prevalent 
in the automobile plants. Admitting 
that the principal purpose of the design 
of automatic or semi-automatic machin- 
ery is the transfer of skill from operator 
to machine, there is still the question of 
how far it is safe to gamble with ex- 
pensive equipment to be answered. 

This incident will illustrate the point 
Several years ago a LeBlond automatic 
crankshaft lathe was installed in a De- 
troit plant. The demonstrator spent 
two weeks breaking in the above-aver- 
age operator assigned to the machine. 
A week after he left the plant this oper- 
ator attracted the attention of an execu- 
tive and was promoted to a sub-foreman- 
ship. He broke in a successor but 
naturally he was unable to do as good 
a job of instructing as the demonstrator 
had done. Three days later the new 
operator forgot to turn the air on his 
chuck when he loaded the machine, the 
only operation he had to do, and a 
$36,000 machine was wrecked. 

Seriously Handicapped 

The average shop manager today is 
more seriously handicapped by obsolete 
equipment than he has been for fifteen 
years. The American Machinist survey 
of 1925 showed 44 per cent of equip- 
ment in metal-working plants over ten 
years old. By the time the 1930 survey 
was taken the proportion had climbed to 
48 per cent. Today it is undoubtedly 
over 50 per cent because equipment re- 
placement during the two years of de- 
pression has been almost at a standstill 
except in a few progressive companies. 

Production managers are demanding 
a higher return on the dollar invested 
in equipment than ever before, probably 
because they are allowed so few dollars 
for equipment replacement. I see no 
signs of a change in this attitude be- 
cause it is going to be a slow job to 
educate management in general to a 
realization of the importance of the 
obsolescence factor. But I also see a 
relatively easy job ahead of the ma- 
chinery builder in demonstrating big 
savings with his new designs. In view 
of the amount of 10-, 20-, 30- and even 
40-year-old machinery in existence 
there would be something wrong with 
him if he couldn’t. 

At present many managers demand 
100 per cent return on equipment in- 
vestments. This seems like a large 
order but it is not so far away from 
the returns on some corporate stocks 
and bonds, at present market prices, as 
it was three years ago. 

I feel confident that this demand 
would be moderated if the production 
manager had made proper provision for 
replacement financing. We talk largely 
of depreciation reserves but they seem 
to vanish into the financial fog when 
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No one can find much 
fault with a finance committee if it uses 
what funds are available to tide a com 


profits languish. 


pany over a crisis. And under present 
operating conditions the depreciation re- 
serve can usually be diverted from the 
purpose for which it was intended, 

For his own protection the produc 
tion manager should insist on a finan 
cial set-up that makes his fund for 
equipment inviolate, even if it has to be 
trusteed. If he knows anything about 
production he knows that it cannot be 
conducted efficiently with obsolete ma 
chinery. It is apparently not enough 
to sell the board of directors the idea 
of a fixed annual expenditure ior re 
placement, although that is usually diffi 
cult if not impossible. 

Now this idea of trusteeing an equip 
ment replacement reserve may sound 
radical, but I venture to say that it will 
not sound half so radical as some of the 
major economic changes that we are 
likely to experience in the next few 
years of readjustment. Already we 
have examples of trust funds for taking 
care of unemployment and we shall have 
more of them, either voluntary or en- 
forced by legislation. Why not take 
care of equipment, dividends and prod 
uct and market development in the same 
manner ? 

But if that were done what would 
there be left for the directors to do? 
A fair question, but I believe most of 
us can think of directors who would 
never be missed if they were relieved 
from their duties. 

Any such procedure would certainly 
demand far more astute advance plan 


ning than most of us have yet seen 
But, after all, advance planning is going 
to be vital to continued existence in a 
period where the old economic notions 
ot value based on scarcity will have t 
be replaced by some sort of a theory 
that recognizes the fact that there is no 
longer a scarcity of the necessities, o1 
ot many of the comforts of life. 

In this coming era who can say what 
will happen to equipment prices? Prices 
of commodities are down and will prob 
ably stay there, if indeed they do not 


go lower. Prices of products sold to 


the consumer are likewise lower, and 
will probably descend further. Why 
then, should prices of equipment no! 
follow suit? 


I think they would drop if we could 
put the equipment industry back on the 
old basis of a seller of standard ma 
chines. But that day, too, is 
Even now, the average equipment 
builder supplies consulting engineering 
service, and the machines he builds may 
represent a greater or smaller fraction 
of the total cost of what he has to offet 
Hence the very few successful consult 
ing engineers in this field. Why should 
a buyer retain an engineer when the 
able engineering staff of the equipment 
company is offered to him without 
charge? Possibly not entirely without 
charge, yet partly so. The machinery 
builder has not as yet found out how to 
get an adequate return for his efforts. 
But he is beginning to study on it, and 


gone 


the chances are that the production 
manager who buys from him in the 


future will pay both for the machinery 
and for the engineering 
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Electric Auto Lite Co. has stepped 
up its March schedule 50 per cent over 
February. 


The first of the new 8-cylinder Ford 
cars rolled off the assembly line in the 
River Rouge factory early March 10. 
Deposits have already been received for 


100,000 of the new models. 


De Soto Motor Corp. of Detroit, has 
announced that February shipments of 
the new De Soto six showed a 95 per 
cent gain over February of last year. 
Upward revisions in the production 
schedule are being made. 


Packard shipped 2,150 cars during 
February, an increase of 270 per cent 
over the same period last year 
Studebaker sales increased 68 per cent 
in February over January. . . Ship- 
ments of Willys-Overland Co. were 
87 per cent above January and were 
the largest since last May. . . Unfilled 
orders of Stutz Motor Co. are higher 


than at any time in the last nine 
months. 
Southern Pacific Co. has ordered 


13,792 tons of rails from Colorado Fuel 
& Iron Co., Detroit. Two more orders 
to be placed by the railroad in the near 
future will aggregate about 7,000 tons. 


St. Louis Southwestern Railroad has 
called back 225 men to its shop at Pine 
Bluff, Ark., including 60 laid off in 
June, 1930. Missouri Pacific Railroad 
has called back 65 men. 

Chicago & Northwestern Railroad 
has reopened its car shops in Chicago 
with a force of 450 shopmen. The 
road's locomotive shops reopene | 
Feb. 3 with 500 men. The Blooming 
ton, IIl., shops of Chicago and Alton 


are resuming with 125 men. 
Packard Motor Car Co. won the Col 
lier Trophy of National Aeronautic 


Ass'n for “the greatest achievement in 
aviation in America” in 1931, the de 
velopment of the Packard diesel engine 


The largest single contract on record 
for hollow metal doors has_ been 
awarded by the Metropolitan Squar 
Corp. to the Dahlstrom Metallic Doo 
Co., Jamestown, N. Y., for doors to 
be used in the eleven building units of 
Rockefeller Center. Included are 25,000 
doors, frames and steel bucks, 11,000 
bronze door saddles, 2,400,000 linea: 
feet of hollow metal base and picture 
molding, and 200 specially decorated 
theater doors. The company has also 
been awarded a contract for 3,000 ele- 
vator entrances, itself the largest con 
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tract of its kind ever placed. All of 
the material, with the exception of the 
steel door bucks, will be manufactured 
in the Dahlstrom Co.’s factory at 
Jamestown. It is estimated that the 
contract will furnish continuous em- 
ployment for 300 men over a three-year 
period. 

Westinghouse Elevator Co. has an- 
nounced receipt of several large orders 
totaling 190 elevators, including 74 for 
the Radio City development in New 
York, 42 for the U. S. Post Office Build- 
ing in Chicago, 26 for the Bankers 
rust Bldg., New York City, and 26 
for the Pittsburgh Post Office. 

Granite City Steel Co. of St. Louis, 
Mo., has adopted a stagger system to 
furnish work to its 2,500 employees. 


Changes and Purchases 


General American Tank Car Corp., 
Chicago, has completed arrangements 
to merge its Canadian interests with 
those of Canadian Car & Foundry Co. 
in a new corporation to be called 
Canadian General Transit Co. 

Reliance Tool & Engineering Co., 
making tools and equipment for several 
factories, has moved to Mishawaka, 
Ind., from South Bend. 


B-B Nut Co., Eighth & Columbia 
Ave., Philadelphia, Pa., has acquired 
sole licenses for the United States, 
Canada and Mexico on all patents of 
Safety Nut Corp., Philadelphia, Pa. 
B-B Nut Co. will be in production on 
a new brake-band nut in a short time. 


Business, good-will, patents and es- 
sential personnel of Jackson Engineer- 
ing Corp., Tulsa, Okla., have been 
acquired by Alco Products, Inc., a divi- 
sion of American Locomotive Co. 
Gorpon M. Jackson, former president 
of the acquired company, will be sales 
manager of Alco Products. 


The Plantsville (Conn.) Foundry 
Co. was sold at public auction last 
week as ordered by the United States 
District Bankrupt Court. The sale in- 
cluded machinery, scrap iron and cast- 
ings of small valuation. The buildings 
are owned by Tuomas Tuomson of 
Plantsville and were not sold. 


United Metal Mfg. Co., Norwich, 
Conn., has been placed in temporary 
receivership by order of Judge Patrick 
B. O'Sullivan. James E. McCormick 
was appointed temporary receiver. 


New Piants and Possibilities 
Niagara-Hudson Power System will 
spend $19,301,000 during 1932 to im- 
prove and extend its facilities, Electric 
distribution lines, largest single item in 

the budget, will take $7,625,000. 


Phillips Petroleum Co. has awarded a 
contract for a new warehouse and 
garage to be located at Niles Center, 
Ill., and to cost $100,000. It is to be 
built by Austin Co., and will be of one- 
and two-story steel frame and brick 
construction, 60x200 ft. with garage 
20x40 ft. 
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Toho Electric Power Co. ( Japan.) 
has completed plans for the construc- 
tion of a power plant to generate 
65,000 kilowatts while the Yasaka 
Hydro Power Co., a unit of Daifo 
Power, is planning a plant of 60,000 kw. 
capacity. Nippon Electric has com- 
pleted plans for a 72,000 kw. plant and 
the Mitsubishi interests are contemplat- 
ing construction of a 200,000 kw. plant 
in Chosen or Korea. 


Peninsular Metal Products Co., pro- 
ducer of metal molding, dashboards, 
etc., Detroit, Mich., has awarded a con- 
tract for a new plant unit to replace 
the shop recently destroyed by fire. 
The new unit is to be located on the 
same site, Vincent and Dodge Streets, 
Hamtramck, and will be 50x240 ft., one 
story, with clear-span steel frame design. 
Austin Co. will construct the building, 
to represent an investment of $25,000. 


The State of Illinois has called dur- 
ing the past month for bids on complete 
machinery (supervision for nine 
months) for producing automobile 
license plates and road stands from 
prison labor of the State Penitentiary 
near Joliet. Bids have ranged from 
$50,000 to $90,000 but they have not as 
yet been closed. The equipment in- 
volved will largely be presses and 
enameling and baking units. 

Sales Offices 

Carey Machinery & Supply Co., 119- 
121 East Lombard St., Baltimore, Md., 
has been appointed a distributor of 
G & F speed reducers and Falk flexible 
couplings by Gears & Forgings, Inc., 
Cleveland, Ohio. 


Aluminum Industries, Inc., Cincin- 
nati, Ohio, has opened a new warehouse 
in Portland, Oregon, at 86 North 12th 
St. It will be under the supervision of 
R. E. McGrx, Pacific Coast district 


manager. 


American Car & Foundry Co., New 
York City, has moved its Cleveland office 
from 2402 to 2411 Terminal Tower. 


Horsburgh & Scott Co., 5114 Hamil- 
ton Ave., Cleveland, Ohio, has opened a 
Chicago district sales office at 844 Rush 
St. Chicago. H. G. Davis, C. R. 
Morrison and R. W. Hoyt will work 
out of this office. 





- PERSONALS - 





WituiaM A. Irvin, 58, vice-presi- 
dent of United States Steel Corp., will 
become president of the company 
April 19, when he succeeds James A. 
FARRELL who retires on that date. 
Previous to his appointment as vice- 
president on Sept. 1, 1931, Mr. Irvin 
had been vice-president in charge of 
operations of American Sheet & Tin. 
Plate Co. His connection with the 
sheet and tin plate industry extends 
over a period of 36 yeafs, and he is 
primarily an operating man. He is 
considered one of the most competent 


men in the organization, with special 
executive talent and unusual skill as 
a salesman. 


V. C. Conway has been reelected 
chairman of the board and C. C. Hurr- 
MAN, president, of Continental Can Co. 


Paut H. Davis has been elected a 
director of Peerless Motor Car Co., 
Cleveland, to succeed C. E. SuLLIVAN. 
Other directors were re-elected. 


JoserpH O. KELLER has been elected 
a director of Niles-Bement-Pond Co. 
to succeed L. S. Horner. 

Epwarp W. Kipp has resigned his 
executive position with Gould Pumps, 
Inc., in Seneca Falls, N. Y., to devote 
full time to his office as mayor. 


Gen. Otto H. FAK, president of 
Allis-Chalmers Mfg. Co., has been 
elected a director of Harnischfeger 
Corp., Milwaukee, to succeed J. O. 
Eaton of Otis & Co. All other di- 
rectors were re-elected at the annual 
meeting. Directors re-elected these 
officers: President, WALTER HARNISCR- 
FEGER; vice-president, ErRNEst STAND- 
FUSS; secretary, Louis QUARLEs; treas- 
urer, H. S. StROUSE. 

C. H. Hever, president of Bower 
Roller Bearing Co., Detroit, has been 
elected chairman of the board. S. A. 
STRICKLAND, formerly vice-president 
and general manager, has been named 
president and general manager. 


Georce M. Ames, Grand Rapids, was 
recently elected president of the Michi- 
gan Engineering Society. 

Ropert S. SCHMEIDER, formerly with 
Milcor Steel Corp., Milwaukee, has 
joined Super-Steel Products Co., Mil- 
waukee, as secretary. Water A. 
Betau is president, CHARLES BASCHA 
and E. J. Aytwarp, vice-presidents, 
and Erwin Be au, secretary. 


Gorpon W. Scott has been elected 
a director of General Steel Wares, Ltd., 
Montreal Que. Other directors were 
re-elected. 

Sales Staffs 

WILiiAM F. DrysbALe has been ap- 
pointed vice-president in charge of 
sales for Montreal (Que.) Locomotive 
Works, Ltd. H. C. Butver has been 
made vice-president in charge of manu- 
facturing. 

Arcuisotp H. Ente, formerly vice- 
president in charge of sales for Baldwin 
Locomotive Works, has been appointed 
director of sales for Edward G. Budd 
Mfg. Co., Philadelphia, which has re- 
cently produced the American adapta- 
tion of the French Michelin rail car and 
adapted its new “shotwelding” process 
to its construction of stainless steel. 


Ben C. Scotr has been appointed 
Pacific Coast sales manager for Wick- 
wire Spencer Steel Co., Buffalo, with 
headquarters in San Francisco. He 
had been manager for Wickwire 
Spencer Steel Co. at Los Angeles and, 
more recently, had been acting Pacific 
Coast sales manager. Grant Fox has 
joined the organization with headquar- 
ters in San Francisco, 
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Activities 
EpWARD JOHANSSON has been 


Cari 
awarded the John Ericsson medal by 
the American Society of Swedish En- 
gineers in recognition of his invention 
of apparatus which accurately measures 


two and a half ten-millionths of an 
inch. He is now connected with Ford 
Motor Co., Dearborn, Mich. 


Dr. ALpHoNE I. Lipetz, consulting 
engineer of American Locomotive Co., 
ind an authority on locomotives, re- 
cently delivered a series of addresses 
on various phases of the locomotive to 
engineering seniors at Purdue Univer- 
sity. He is a non-resident professor 
of locomotive engineering. 


Dr. M. Luckiesu, director, and 
FRANK K. Moss, his assistant, of Nela 
Park Lighting Research Laboratory, 
General Electric Co., were presented on 
March 8 with gold medals emblematic 
of their winning the 1931 award of 
the Distinguished Service Foundation 
of Optometry. The presentation took 
place at Massachusetts Institute of 
Technology, and was made by Dr. 
KARL T. CompPToN, president. 

Ropert FE. Manner, secretary and 
superintendent of Winsted (Conn.) 
Idge Tool Works, has been elected 
vice-president of Winsted Manufac- 
turers’ Association. OtuNnett G. WIL- 
LIAMS, vice-president of William L. 
Gilbert Clock Co., Waterbury, Conn., 
was re-elected secretary and treasurer 
of the association. 


Georce C. DierKING, manager of 
Steel Tank & Pipe Co., Portland, Ore., 
and president of the Oregon Welding 
Society, has announced the dates of its 
regular annual meeting as April 28, 29 
and 30. The meetings, to be held in the 
public auditorium there, will be used 
to indicate to the general public the 
advances of the past few years in the 
welding art. 


G. A. Sevier, Lunkenheimer Co., 
has been elected president of the Cin- 
‘innati branch of the National Metal 
l'rades Association. H. A, FEetppusn, 
Worthington Pump & Machinery 
Corp., has been elected vice-president; 
P. G. Maren, Cincinnati Shaper 
Co., treasurer; B. B. Quriien, Cin- 
‘innati Planer Co., secretary; Dr. Orro 
P. Geter, Cincinnati Milling Machine 
Co., T. W. Davipson, Corcoran-Brown 
Lamp Co., and L. Scott A.ter, Amer- 
ican Tool Works Co., members of the 
executive committee. J. M. MANLEeyY 
has been renamed executive secretary. 





- OBITUARIES .- 





WwW. W. 
Babcock* Mfg. Co., 
recently. 


Bapcock, 64, 
Bath, 


president, 
N. Y., died 


Peter H. Bropester, 68, founder and 
president, Brodester Elevator Mfg. Co., 
Milwaukee, died Feb. 26. He had come 
to this country from Germany in 1872, 


MARCH 17, 1932 


joining Bullock Machine Co., Chicago, 
immediately upon graduation ‘from Uni- 
versity of Wisconsin. He formed the 
machine shop concern of Brodester & 
Terenes (which later became Brodester 
Elevator Mfg. Co.) several years later. 
The company discontinued business 
several years ago. Mr. Brodester was 
the inventor of several types of con- 
veyors and an automatic elevator stop. 
R. H. Crevoisie, chief engineer of 
A. M. Byers Co., Pittsburgh, and asso- 
ciated with the company since May of 
last year, died Feb. 27. He had pre- 
viously been assistant chief engineer of 
Republic Steel Corp., Youngstown, for 
a number of years. 
66, director of 
died 


Davip M. CUMMINGs, 
Morden Frog & Croffingwell, 
March 1 at Phoenix, Arizona. 


Henry Enret, 76, president and 
founder of Oakland Foundry Co., Belle- 
ville, Ill., died March 4 in a hospita! 
there after an operation. He founded 
the business 26 years ago. 


Joun P. Focarry, 64, vice-president 
of Westfield (Mass.) Manutacturing 
Co., died March 3 at Sarasota, Fila., 
where he was spending his vacation. 
He had been well known in the bicycle 
industry for many years. 


HERMANN FouGNer, 55, Norwegian 
engineer, who built concrete ships for 
the government during the War, at 
one time assistant chief engineer of 
American Steel & Foundry Co., and 
later on the engineering staff of Mil- 


liken Bros., died in New York, 
March 9, of ailments resulting from a 
fall in January. He founded the 


Fougner Steel Co., of which he was 

president and chief designer and which 

went out of existence in 1922. 
Ricuarp W. Jewett, 60, president 


and general manager of Rex Mfg. Co., 
Corry, Pa., died suddenly there March 7. 


Jacos Kastiin, 76, former  vice- 
president and general manager of 
Davenport (Ia.) Locomotive Works, 


died March 6 there. 


Ricuarp H. Kuppre, 63, head of 
Kiddle Machine Tool Works, Kinsman, 
Ohio, manufacturer of the Gem engine 
lathe and the Junior bench lathe, died 
Feb. 14 at his home there after a 
paralytic stroke. 


Joun F. Newnouse, 67, formerly 
master mechanic with the Monon R.R. 
at New Albany, Ind., died in Louisville, 
March 4, after an illness of four weeks. 

Wisur F. Rocers, 89, retired sil- 
verware manufacturer, died at Meriden, 
Conn. March 5. His company, formed 
with two brothers, was purchased many 


years ago by the International Sil- 
ver Co. 
Epwarp F. Rvenurwein, Sr., 77, 


partner of the firm of Moesta & Ruehr- 
wein Co., manufacturers’ agents of iron 
and steel castings, died of pneumonia at 
his home in Cincinnati March 10. He 
had been with the company 25 years. 


Lioyp A. SAGENvuRPH, 47, president 
of Penn Metal Co. of Pennsylvania, 
died March 8 in Philadelphia. 


Aucustus Smita, 75, president of 
the Bergen Point Iron Works, Bayonne, 
N. J., died Feb. 29. 


Georce Strou, 67, founder and presi 
dent of Stroh Die Moulded Casting Co., 
Milwaukee, Wis., died March 1 after a 
long illness. He had lived in Milwaukee 
since 1904. 


Kirk S. H. Taytor, 64, formerly 
president of the National Association of 
Purchasing Agents, and purchasing 
agent for Illinois Glass Co., Alton, III, 


from 1906 until his retirement three 
years ago, died in a hospital there re- 
cently. 

Harry G. THomas, 46, production 
manager of the Okonite department, 
Hazard Wire Rope Works, Wilkes 


Barre, Pa., died there March 7. 


Joun J. Toore, 79, formerly superin- 
tendent of Union Steel Castings Co., 
Pittsburgh, died there Feb. 26. He had 
been superintendent for Union for 28 
years prior to his retirement ten 
years ago. 


CHARLES WIEGAND, 70, formerly vice 
president of Standard Stamping Co., 
St. Louis, makers of tin ware, died at 
his home there recently of heart disease. 
He joined the business founded by his 
father in 1874 and became a vice-presi- 
dent in 1908. 





° MEETINGS ° 





AmuRIcaAN WELDING SOCIETY 
Annual meeting, Engineering Societies 
Bldg., New York, Apr. 27-29. William 
T. Spraragen, secretary, 29 W. 39th St., 
New York City. 

Founpry AND INDUSTRIAL EXPOSITION 
Also 36th annual convention, American 
Foundrymen’s Ass'n, Hotel Statler, De- 
troit, Mich, May 3-5. C. E. Hoyt, 
manager, American Foundrymen’s Ass’n, 
Inc., 222 W. Adams St., Chicago. 

American Gear MAnuracrurers Ass’N 
Sixteenth Annual Meeting, Hotel Statler, 
Cleveland, Ohio, May 12-13. Executive 
Committee meeting, same place, May 11 
T. W. Owen, secretary, 3608 Euclid Ave., 
Cleveland, Ohio. 

American Society ror Tesrinc MATERIALS 
Annual meeting, Atlantic City, June 
20-24. R. E. Hess, assistant secretary, 
1315 Spruce St., Philadelphia, Pa. 

Nationa, Macuine Toot Bur_poer’s Ass’N 
Third National Machine Tool Show, 
Cleveland (Ohio) Municipal Audito- 
rium, Sept. 10-17. Boyd Fisher, general 
manager, 1415 Enquirer Bldg., 617 Vine 
St., Cincinnati, Ohio. 

Nationat Merat Concress & Exposition 
174th Regiment Armory, Buffalo, N. Y.., 
Oct. 3-7. Sponsored by A.S.S.T., with 
cooperation of A.S.M.E., Institute of 
Metals and Iron & Steel Divisions of 
A.I.M.E., A.W.S., and the Wire Asso- 
ciation. W. H. Eisenman, 7016 Euclid 
Ave., Cleveland, Director. 
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MACHINE REQUIREMENTS AND 
INDUSTRIAL CONSTRUCTION 





Opportunities for 
Future Business 


Anozira Mining & Milling Co., 
124 West 4th St., Los Angeles, Calif., plans con- 
struction of a mill, administration building 
recreation hall, ete.. near here. Estimated cost 
$600,000 


Ariz., Salome 


Calif., Los Angeles—Keystone Engineering Co., 
1442 South San Pedro St., having plans prepared 





for a 1 story, 42 x 50 ft. addition to shop. L. C 
Jones, 1548 West 7th St., Archt. 

Calif., Los Angeles—Loose-Wiles Biscuit Co., 
811 Commerce St., Kansas City, Mo., awarded 
contract for construction of first unit of ware- 
house and garage building, 1 story, 140 x 220 
ft. at 600 East Gage Ave. and Avalon Blvd. 
Estimated total cost $100,000. 

Calif., Sausalito—C. J. Arques Shipbuilding 
Co., plans reconstruction of ship repair plant 


destroyed by fire. $30,000. 


Conn., Meriden—City Garage, 71 Veteran St., 
having plans prepared for construction of bus 
terminal No. 1 on South Broad St. Estimated 
cost $40,000. J. A. Novak, 192 South Colony 
St., Archt. 


Conn,, Thomaston—Eclipse Glass Co., Inc., H 
O. Vogt, Treas., awarded contract for construc- 
tion of a 1 story, 60 x 120 ft. glass factory. 
Estimated cost $40,000. Noted March 10. 


Iil., Barstow—Chicago, Burlington & Quincy 
Railway Co., 547 West Jackson Blvd., Chicago, 
plans reconstruction of roundhouse here, recently 
destroyed by fire Estimated cost $45,000. A. 
W. Newton, Chicago, Ch. Engr. 


Ill., Niles Center — Philips 
awarded contract for construction of a 1 and 
2 story, 60 x 200 and 20 x 40 ft. warehouse 


and garage. Estimated cost $100,000. 


Petroleum Co., 


UL, Rock Island—Gellman Mfg. Co., A. W. 
Gellman, Mgr., plans construction of a foundry 
at Seventeenth Ave. and First St. Estimated 
cost $50,000. 


Ind., Fort Wayne—Peter Eckrich, Kalamazoo, 
Mich., completed plans for construction of a 1 
story, 150 x 200 ft. factory here. Estimated 
cost $40,000. Louis A. Kingscott, 204 Elm St., 
Kalamazoo, Archt. 


Ind., New Albany—M. Fine & Sons, awarded 
constract for construction of a 2 story, 100 x 
160 ft. factory at Main and 14th Sts. Estimated 
cost, $42,000. 


? Ia., Pella—Hoeksema & Tromp Woodworking 
Co., plans reconstruction of woodworking plant 
destroyed by fire. 
> 


Mass., Lowell—Firestone Tire & Rubber Co., 
1278 South Main St., Akron, O. will receive 


bids until March 21 for construction of a 1 
story service station on Church St. here. Esti- 


mated cost $25,000. 


Mich., Ironwood—Lundin & Johnson, E. R. 
Johnson, having plans prepared for a 1 story, 


45 x 102 and 45 x 69 ft. repair and service 
garage at McLeod Ave. and Norfolk St. C. J. 
Anderson, Ironwood, Archt. 

Minn., Braham —— Braham Chevrolet Garage, 
plans reconstruction of a 1 story repair and 
service garage recently destroyed by fire. 

N. Y., Brooklyn—Arato & Perganio, 418 


Vanderbilt Ave., will build a 64 x 100 ft. serv- 
ice garage at Carlton Ave. and Fulton St. C. P. 
Cannella, 1163 Herkimer St., Archt. Work will 

done by general and separate contracts. 
Maturity early summer. 
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N. Y., Brooklyn—J. Di Pietro, 294 Slantrope 
St., will build a service garage at Stockholm 
St. and Irving Ave. A. Jannello, 367 Fulton St., 


Archt. Work will be done by general and 
separate contracts. Maturity early summer. 

N. Y., Brooklyn—J. Farrell, 101 3rd Ave., 
having sketches made for construction of a 3 
story addition to service garage at Bergen St. 
and 3rd Ave. Estimated cost to exceed $25,000. 
O. B. Almegren, 8605 3rd Ave., Archt. 





N. Y., Brooklyn—Ferndale Farms, 219 Liberty 
Ave., plans construction of a new 1 story, 35 
x 100 ft. service garage also alterations to plat- 


forms and storage building at Snediker and 
Liberty Aves. Kavy & Kavovitt, 350 Stone 
Ave., Archts. 

N. Y., Brooklyn—Ojay Realty Corp., Kings 


13th St., having sketches made 
72 x 105 ft. service garage. Esti- 
H. J. Nurick, 830 


Highway and 
for a 2 story, 
mated cost to exceed $50,000. 
Putnam Ave., Archt. 


N. Y., Brooklyn—Sonders & Schiffino, 426 4th 
St., having sketches made for construction of a 
2 story, 50 x 96 ft. service garage and gas 
station at 18th Ave. and Rutherford Pl. Burke 
& Olsen, 32 Court St., Archts. 


N. Y., Brooklyn—-Edro Realty Corp., 61st St. 
and Broadway, New York, will receive separate 
contract bids in fall or later for construction of 
a 30 x 100 ft. automobile greasing shop, etc. 
at Coney Island and Foster Aves. J. Eckmanne, 
155 East 42d St.. New York, Archt. Contingent 
upon obtaining construction permit. 


N. Y., Leng Island City—Anchor Cap & 
Closure Corp., 22 Queens St., acquired a site 
and plans addition to manufacturing plant 
22,000 sq.ft. at Dutch Kills to Purvis St. 


Maturity indefinite. No immediate development. 


N. Y., Long Island City — B. Holland, 48 
South 6th St., Eaton, Pa., will receive general 
and separate contract bids about August 1 for 
construction of a 24 x 69 ft. repair shop and 
service station at Astoria Ave. and Ditmars Blvd. 
here. B. Chester, 26 Court St., Brooklyn, Archt. 


N. Y., Long Island City—Valentine Schiller, 
4064 41st St.. will build a 1 story, 50 x 100 ft. 
service garage and shop at 47th St. and 25th 
Ave. Work will be done by day labor and 
separate contracts. Noted March 3. 


N. D., Shields—Duffy Garage, plans to rebuild 
garage building destroyed by fire. 


Okla., Picher—Eagle-Picher Lead Co., 
and Commercial Sts., Cincinnati, O.. awarded 
eontract for construction of a 114 x 184 ft. lead 
and zine concentration plant including 1,200 ton, 
68 x 68 x 71 ft. and 5,000 ton, 50 x 112 x 26 
ft. deep hoppers. Noted June 4, 1931. 


Pa., Easton—Northampton Motor Sales Co., 
will soon award ontract for construction of a 
4 Story automobile service station and garage. 
ete. Estimated cost to exceed $100,000 
Ballinger Engineering Co., 105 South 12th St., 
Philadelphia, Archt. and Engr. 


Pa., Edgley—Haenichen Engineering Co., 222 
West Broadway, Paterson, N. J., Engr., receiv- 
ing preliminary bids for a 2 story, 90 x 200 ft. 
addition to paper plant at Slate Road and Dela- 
ware River here, for owner, c/o Engr.  Esti- 
mated cost $40,000. Noted March 3. 


Pa., Pittsburgh—Buhl Foundation, Charles E 
Lewis, Dir., Farmers Bank Blidg., will soon 
award contract for construction of a com- 
mercial building and garage. Estimated cost 
sae8.S08. Ingham & Boyd, Empire Bldg., 
Archts. 


116 Bellevue 


R. 1., Newport—H. L. Rooney, 
for con- 


Ave., will receive bids until March 22 





. 


struction of a 1 story sales and service station 
at Casino Terrace. Estimated cost $50,000 
E. M. Corbett, 49 Purchase St., Fall River, Mass 
Archt. Noted March 38. 


R. IL., Providence—N. Katz, 276 North Main 
St., receiving bids for construction of 2 story 
manufacturing shop and stores. Estimated cost 


$50,000. Barker & Turoff, 10 Weybosset, 
Archts. 
Tenn., Memphis—Mid-South Airways, c/o 


A. F. Hansen, Shrine Bidg., Archt., plans com 
pleted for a 1 story, 60 x 230 ft. hangar, in 


cluding shop, ete., at municipal airport, Win 
chester and Airways Blvd Estimated cost 
$40,000. 

Tex., San Antonio—Board of Education, 
Lavaca and Water Sts., awarded contract for 
converting Main Ave. senior high school into 
vocational building at Ramona and Main Sts 


$150,000. Noted February 4. 


Utah, Siguard—Jumbo Plaster Mill Co., re- 
ceiving bids for structural steel for recon- 
struction of a plaster mill destroyed by fire 
Estimated total cost $250,000. Noted February 
18. 


Va., Norfolk—Victory Motor Car Co., having 
plans prepared for a 1 story, 225 x 800 ft 
factory for the manufacture of automobiles 
Estimated cost $250,00. P. Moser, Norfolk, 
Archt Maturity 1933. 


Wis., Manitowoc—Manitowoc County, awarded 
general contract for construction of a 1 story. 
70 x 300 ft. machine and repair shop and stor- 
age building. $35,284 Noted March 10. 


Ont., Toronto—Gardner-Denver Co., Quincy 
Ill., manufacturers of pumps, drills and com 
pressors, plans establishment of a plant on Bay 
St. here. 


Ont., Toronto—McQuay-Norris Manufacturing 
Co., William K. Norris, Pres., 2320 Cooper St.. 
will soon award contract for construction of a 
1 story, 80 x 140 ft. piston ring plant here. 
Estimated cost $100,000. 


Que., Montreal—Lighting Appliance, Inc., 9 
Desbrosses St.. New York, N. Y., manufacturers 
of residential lighting fixtures, ete., plans con 
struction of a branch plant here. Estimated 
cost to exceed $40,000. 


United Soviet Socialist Russia, c/o Amtorg 
Trading Corp., 261 5th Ave., New York, N. Y. 
completed final plans and construction will soon 
begin on steel, iron and smelter mill at Bakal, in 
Ural region. $5,000,000 to be spent in 1932. 
Work will be done by technical aid contracts. 
Maturity 1936. 


United Soviet Socialist Russia—c/o Amtore 
Trading Corp., 261 5th Ave., New York, N. Y., 
plans construction of a copper mining and re- 
ducing plant, 400,000 tons annual capacity at 
Lake Balkish near Tashkent. Project includes 
roads and railroad construction, shops and other 
buildings. John K. Calder, Detroit, Mich., Engr 
in charge. Work will be done by technical aid 
contracts. 


Equipment 
Wanted 


Fla., Pensacola—Bureau of Supplies & Ac- 
counts, Navy Department, Washington, D. C.— 
will receive bids until March 22 for gasoline 
engine-driven self-propelled crane with boom 


Minn., Minneapolis — Jack Whitlatch, 2411 
Sixth Ave. N.—woodworking machinery. 


Neb., Omaha—Gate City Iron Works, llth 
and Seward Sts., H. B. Neef, Mer.—fwo punch- 
ing machines. 


Wis., Rich Lake—Rice Lake Cheese Box Man- 
ufacturing Co., c/o Frank Ruttner—machinery 
and equipment including woodworking equip- 
ment for new cheese box factory. 


Ont., Toronto — H. MacMillan, 387 Clinton 
St.—<drop hammer. 
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